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(57) Abstract: This invention relates to compounds which 
are generally alpha-IB adrenei^c receptor antagonists and 
^1 J which are represented by general formula (I) wherein R^ , R^, 
m, n, and A are as defined in the specification, or prodrugs, 
individual isomers, racemic or non>racemic mixtures of 
isomers, or pharmaceutically acceptable salts or solvates 
thereof- The imrention further relates to pharmaceutical 
compositions containing such compounds, the use of such 
compounds in the control and prevention of diseases, such 
as disorders of the urinary tract, sexual dysfunction, pain, 
or disorders of the central nervous system, and methods of 
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Quinazoline Derivatives as Alpha- 1 Adrenergic Antagonists 



This invention relates to compounds comprising the general formula I 



wherein 

B} is hydrogen or (Ci^)-alk5d; 



If 



is (Ci,6)-a]kyi, unsubstituted heterocyd)d or heteroar)d or ar)d, or heterocyclyl 
or heteroaryl or aryl substituted with (Ci.6)'alkyl, alkoxy, halogen or cyano; 



R' and R" are each independently from each other (Ci-6)-alkyl; 

A is hydrogen, -(CH2)o>iR^ , -C(0)R^ -S02R^ -C(O)0R^ -C(0)NR^R^ 

-SO2NRV, ~C(NR^)R^ or -C(NR^)NR^R^ 

10 R' is independently in each occurrence unsubstituted (Ci^)-alkyl or (Ci^)-alkyl 

substituted with halogen, amino, alkjianmio, hydroxy, alkoxy, acyloxy, 
aminocarbonyl, alkoxycarbonylamino, nitro, or cyano; or 
aryl; arylalkyl, heteroaryl, heteroaryialkyl, cydoalkyl, cydoalkylalkyl, 
heterocydyl or heterocydylalkyl; 

15 R^andR^ are each independently from each other hydrogen, or R^ and R^ taken together 
with the carbons to which they are attached form a 5- to 7- membered ring , 
optionajly incorporating one or two ring heteroatoms chosen from N, S, or O; 

R* is hydrogen, lower alkyl or cyano; and 



20 



is an integer from 0 to 2 indusive and m is an integer from 0 to 3 indusive, 
wherein m+n is equal or larger than 2; 



or prodrugs, individual isomers, racemic or non-racemic mixtures of isomers, or 
pharmaceutically acceptable salts or solvates thereof 
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It has been surprisingly found that compounds of formula I are alpha-1 adrenergic 
receptor antagonists, in particular alpha- IB adrenergic receptor antagonists. 

Alpha- 1 adrenergic receptors are G-protein coupled transmembrane receptors that 
mediate various actions of the sympathetic nervous system through the binding of the 
catecholamines, epinephrine and norepinephrine. Currently, several subtypes of the 
alpha- 1 adrenergic receptors are known to exist for which the genes have been cloned: 
alpha- lA (previously known as alpha-lC), alpha- IB and alpha-ID. The existence of an 
additional subtype, the alpha-lL adrenergic receptor subtype, has been proposed; however, 
the gene for the alpha- IL adrenergic receptor subtype has yet to be doned. Although these 
subtypes can be pharmacologically distinguished^ existing subtype-selective compounds are 
only moderately specific and may interact with more than one alpha- 1 adrenergic receptor 
subtype. (See Giardina, D., et aL,/. Med. Chem. 1996, 39, 4602-4607). Accordingly, 
therapeutic use of nonselective alpha-1 adrener^c receptor antagonists must be carefully 
monitored as such antagonists can produce significant undesirable side effects such as 
postural hypotension, sedation or depression, increased gastrointestinal motility and 
diarrhea, impaired ability to ejaculate, nasal stuffiness, akinesia and the like. 

Compounds that interact more sdectivdy with a particular alpha-1 adrenergic 
receptor subtype may prove clinically useful in providing more selective treatment of 
conditions and diseases associated with abnormal activity at the receptor subtype. For 
example, alpha-1 adrenergic receptor antagonists that can sdectivdy ameliorate nodceptive 
and/or neurogenic pain without affecting blood pressure or causing postural hypotension, 
are desirable. 

Sdective alpha- IB adrenergic receptor antagonists can also be useful in the 
treatment of CNS disorders induding, but not limited to, anxiety, sleep disorders, and 
schizophrenia. (See, e,g., Bakshi et aL, Neuroscience 1999, 92, 113-121; Carasso et al., 
NeuropharmacoL 1998, 37, 401-404; and Acosta-Martinez et aL, Neurochenu Int 1999, 35, 
383-391.). Recently, the non-sdectrve dpha-1 adrenergic receptor antagonist prazosin has 
also been useful in the amelioration of combat trauma nightmares in veterans with 
posttraumatic stress disorder. (See, e.g., Raskmd et aL, /. Clin. Psychiatry 2000, 61(2), 129- 
133). 

Because of their abiHty to sdectivdy antagonize alpha- IB adrenergic receptors, the 
compoimds of this invention lack the undesirable effects of non-sdective dpha-1 adren- 
ergic receptor antagonists such as prazosin, terazosin, and doxazosin. 

In the following Uterature compounds which are useful as alpha- IB adrenergic 
receptor antagonists or compounds related to compounds of generd formda I are 
described. PCT Application Publication WO 00/55143 (Coffen et aL), refers to certain 
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^ oxazolone derivatives as alpha- IB adreneigic receptor antagonists. Certain selective alpha- 
IB adrenergic receptor antagonists used in the treatment of hypertension are disdosed in 
PCT AppKcation PubUcation WO 97/11698 (assigned to Merck), 

PCT Application Publication WO 97/23462 (assigned to Pfizer) refers to certain 
5 quinoline and quinazoline compounds useful in the treatment of benign prostatic 
hyperplasia. Raskind et aL, /, CUtl Psychiatry 2000, 61(2), 129-133, refer to the use of 
prazosin to amdiorate combat trauma nightmares in veterans with posttraumatic stress 
disorder. Brooks et aL, Proa West. Pharmacol Soc 1999, 42, 67-69, describe the interaction 
of dozapine and other antipsychotic drugs with human alpha-1 adrenergic receptor 

10 subtypes. Acosta-Martinez et aL, NeurochertL Int 1999, 35, 383-391, report on the 

localization of alpha- IB adrenergic receptor in female rat brain regions involved in stress 
and neuroendocrine function. Bakshi, et aL, Neurosdence 1999, 92, 113-121, refer to 
alpha-1 adrenei^c receptors mediating sensorimotor gating deficits which are thought to 
result in sensory inundation, cognitive fragmentation and attentional deficits, all of which 

15 are features common to schizophrenia and drug-induced psychotic states. The role of 
alpha-1 adrenoceptors in the psychotherapeutic actions of certain antipsychotics is 
described by Carasso et al. in NeuropharmacoL 1998, 37, 401-404. 

The synthesis of cydazosin enantiomers and their activity as alpha- IB antagonists is 
disdosed by Giardina et al. in /. Med. Chem. 1996, 39, 4602-4607. Patane et aL, /. Med. 
20 Chem. 1998, 41, 1205-1208, refer to L-765314 as a potent and sdective alpha- IB antagonist. 

Certain alpha- IB adrenergic receptor mRNA expression in rat DRG ajfter spinal nerve 
injury is described by Xie et aL, Soa for Neurosdence Abstract 1998, 24, 2089, and certain 
receptor subtypes mediating the adrenergic sensitivity of pain behavior are described by Lee 
et al., /. Neurophysiol 1999, 81, 2226-2233. 

25 All publications, patents, and patent applications dted herein, v^edier supra or infira^ 

are each hereby incorporated by reference in its entirety. 

Objects of the present invention are quinazoline derivatives of the general fonnxila I 
and prodrugs, individual isomers, racemic or non-racemic mixtures of isomers, and 
pharmaceutically acceptable salts or solvates thereof The invention fiirther rdates to 

30 pharmaceutical compositions containing a therapeutically eflfective amoimt of at least one 
compound of formula I, or prodrugs, individual isomers, racemic or non-racemic mixtures 
of isomers, or pharmaceutically acceptable salts or solvates thereof, in admixture with at 
least one suitable carrier. In a preferred embodiment, the pharmaceutical compositions are 
suitable for administration to a a subject having a disease state which is alleviated by 

35 treatment with an alpha-1 adrenoceptor antagonist, or, more preferable, with an alpha- IB 
adrenoceptor antagonist 
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10 



In another aspect the invention relates to theuse of compounds of the general 
formula I in the control or treatment of a disease state that is alleviated by treatment with 
an alpha-1 adrenergic receptor antagonist, or, more preferable, with an alpha-IB 
adrenergic receptor antagonist In a prefierred embodiment, the disease state comprises 
disorders of the urinary tract, such as incontinence, benign prostatic hypertrophy, 
prostatitis, detrusor hyperrefleria, urinary frequency, nocturia, urinary uigency, overactive 
bladder, pelvic hypersensitivity, urge incontinence, urethritis, prostatodynia, cystitis, or 
idiopathic bladder hypersensitivity, or sexual dysfunction. In another preferred 
embodiment, the disease state is pain, such as inflammatory pain, neuropathic pain, cancer 
pain, acute pain, chronic pain or complex regional pain syndromes. In another preferred 
embodiment, the disease state comprises disorders of the central nervous system, such as 
psychosis, paranoia, schizophrenia, attention deficiency, autism, obsessive or compulsive 
disorder, anorejda, biilimia, posttraumatic stress disorder, sleep disorder, bipolar disorder, 
convulsive disorder, depression, mania, seasonal affective disorder, or anxiety. 



15 In another embodiment, the invention further relates to a process which comprises 

reacting a compound having the formula 



R"0 




n 



20 



wherein L is a leaving group, 

with a compound of general formula 



H 



N 



to provide a compound of the general formula 




R"0 



wherein R', R", R', R^, m, n and A are as defined herein. 
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In another embodiment, the invention further relates to a process which comprises 
reacting a compomid having the fomiula: 




IV 



NH2 



with a compomid of the general formula A-L, wherein L is a leaving group, 
5 to provide a compound of general formula 




I 



NH2 

wherein R*, R", R*, R^ m, n and A are as defined herein. 



Unless otherwise stated, the following tenns used in this application, including the 
specification and claims, have the definitions given bdow. It must be noted that, as used in 
10 the specification and the appended daims, the singular forms "a," "an," and "the" indude 
plural referents unless the context dearly dictates otherwise. 

"(Ci^)-alkyl" ('lower alkyl") means the monovalent linear, branched or cyclic 
saturated hydrocarbon radical, having fi-om one to six carbon atoms indusive, unless 
otherwise indicated Examples of lower alkyi radicals indude, but are not limited to, 
15 methyl, ethyl, propyl, isopropyi, sec-butyl, tert-butyi, n-but)d, n-pentyl, n-hexyl, 
cydopropylmethyl, and the like. 

"(Ci^)-alkylene" ("lower alkjdene") means the divalent linear or branched saturated 
hydrocarbon radical, having firom one to six carbons indusive, miless otherwise indicated. 
Examples of lower alkyiene radicals indude, but are not limited to, methylene, ethylene, 
20 propylene, 2-methyl-propylene, butyleue, 2-ethylbutylene, and the like. 

"Alkoxy" means the radical -O-R, wherein R is a (Ci^)-alkyl radical as defined herein. 
Examples of alkoxy radicals indude, but are not limited to, methoxy, ethoxy, isopropoxy, 
and the like. 
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me^ns the monovalent aromatic hydrocarbon radical consisting of one 
individual iing> or one or more fused rings in which at least one ring is aromatic in nature, 
which can optionally be substituted with one or more, preferably one or two substituents 
selected indq>endenfly from hydroxy, cyano, lower allq^, lower alkoxy, alkyithio, halogen, 
halogenalkyl, hydroxyalk^, nitro, alkoxycarbon^jd, amino, alkylamino, alk^sulfonyl, 
ar]4sulfonyl, alkylaminosulfonyi, arylaminosulfonyl, alkylcaibonylamino, 
alrylcarbon^amino, alk^aminocarbonyl, ar)daminocarbonyi, alkyisulfonyiamino, or 
arylsulfon)damino uxiless otherwise indicated. Alternatively two adjacent atoms of the aryl 
ring may be substituted with a methylenedioxy or ethyienedioxy group. Examples of arjd 
radicals indude, but are not liimted to, phenyl, naphthyl, biphenyi, 2,3- 
dihydrobenzo[l,4]dioxin-2-yl, 2,3-dihydrobenzo[l,4]dioxin-5-yl, e-methyl- 
ben2o[l,3]dioxol-5yl; 13>-benzodioxolyi, indanyi, 2,4-dimethyi-phenyi, 2-cyano-phenyi 
and the like. 

"Aryialkjd" ( or "aralkjd") means the radical R'R"-, wherdn R is an aryi radical as 
defined herein, and R" is a (Ci-6)-alkyiene radical as defined herein. Examples of arylalkyl 
radicals indude, but are not limited to, benzyl, phen)dethyl, 3-phenyipropyi, and the like. 

"Cydoalkyl" means the monovalent saturated carbocydic radical consisting of one or 
more rings, which can optionally be substituted with one or more, preferably one or two 
substituents selected independently fi:om hydroxy, cyano, lower alkyl, lower alkoxy, 
alkyithio, halogen, halogenalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, amino, alk^amino, 
alkylsulfonyi, aryisulfonyi, alkyiaminosulfonyi, arylaminosulfonyl, alkyicarbonylamino, 
alr}dcarbonylamino , alkylaminocarbon]^, arylaminocarbon]^, alkyisulfonyiamino, or 
arjdsulfonylainino, unless otherwise indicated. Examples of cydoalkjd radicals indude, but 
are not limited to, cydopropyl, cydobutyl, 3-ethylcydobutjd, cydopentyl, cydoheptyl, and 
the like. 

"Cydoalkylalkyl" means the radical R'R"-, wherein R' is a cydoaDcyi radical as defined 
herein, and R" is a (Ci-6)-alkyiene radical as defined herein. Examples of cydoalkylalkyl 
radicals indude, but are not limited to, cydoprop^dmethyl, cydobutyimethyl, 
cydohexylmethyl, cydopentylethyl, and the like, 

"Heteroaryl" means the monovalent aromatic cydic radical having one or more rings, 
preferably one to three rings, of four to eig^t atoms per ring, incorporating one, two, or 
three heteroatoms within the ring (chosen firom nitrogen, oxygen, or sulfur) which can 
optionally be substituted with one or more, preferably one or two substituents selected 
independently from hydroxy, cyano, lower alkyi, lower alkoxy, alkyithio, halogen, 
halogenalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, amino, alkylamino, alkylsulfonyi, 
arjdsulfonyl, alk}daminosulfonyl, arylaminosulfonyl,' aIk)icarfoon^aixuno, 
alr)dcarbonylannno , alkylaminocarbonyl, ar^daminocaibonyi, alkyisulfonjdamino, or 
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arylsulfonykzmno, unless otherwise indicated Examples of heteroaryi radicals indude, but 
are not limited to, imidazolyl, oxsusolyi, thiazol^, pyrazinyl, thienyi, furan)d, pyridinyl , 
pyrrolyi, quinolin^, isoquinolinyi, benzofury]^ indazolyl, indoI)d, isoindol3d> quinolinyi, 
isoquinolin^, naphtyridin^, and the like. 

"Heteroarylalkjd" (or 'Tieteroaralkyi") means the radical of the formula R'R"-, wherein 
R' is a heteroaryi radical as defined herein, and R" is a (Ci^)-alkylene radical as defined 
herein. Examples of heteroaryialkyi radicals include, but are not limited to, 
2-pyridinjdmethyi, 3-fiiranyiethyi, 2-thienyiaIkyl, and the like. 

"Heterocydyr means the monovalent saturated cydic radical, consisting of one or 
more rings, preferably one to two rings, of three to e^t atoms per ring incorporating one, 
two, or three ring heteroatoms (chosen jfrom N, O or S(0)o.2)> which can optionally be 
substituted with one or more, preferably one or two substituents sdected independently 
firom hydroxy, oxo, cyano, lower alkyl, lower alkoxy, alkylthio, halogen, halogenalkyl, 
hydroxyalkyl, nitro, alkoxycarbonyl, amino, alkylamino, alkyisulfon)d, arjdsulfonyl, 
aUcylaminosulfonyl, arylaminosulfonyl, alkyicarbon^jdamino, aryl-carbonyiamino , 
alkylaminocarbonyl, aryiaminocarbonyi, alkylsulfon^damino, or arylsulfonyiamino, imless 
otherwise indicated. Examples of heterocyclic radicals indude, but are not limited to, 
morpholinyl, piperazinjd, piperidinyl, pyrrolidinyi, tetrahydropyranyl, thiomorpholinyl, 
quinudidin^, and the like. 

"Heterocydoalkyi" ( or "heterocydylalkyl") means the radical of the formula R*R'*, 
wherein R' is a heterocyclic radical as defined herein, and R" is a (CiH6)-alkyiene radical as 
defined herein. Examples of heterocydoalkyi radicals indude, but are ^ot limited to, 1- 
piperazinylmethyi, 2-morpholinomethyl, and the like. 

'halogen" means die radical fluoro, bromo, chloro, and/or iodo. 

"Halogenalkyl" means the (Ci^)-alkyi radical as defined herein substituted in any 
position with one or more halogen atoms as defined herein. Examples of halogenalkyl 
radicals include, but are not limited to, 1,2-difluoropropyi, 1,2-dichloropropyi, 
trifluoromethyl, 2,2,2-trifluoroethyl, 2,2,2-trichloroethyi, and the like. 

"Hydroxyalkyl" means the (Ci-6)-aIkyi radical as defined herein, substituted with one 
or more hydroxy groups. Examples of hydroxyalkj^ radicals indude, but are not limited to, 
hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyi, 
2-hydroxybutyl> 3-hydroxybutyi, 4-hydroxybut>i, 2,3-dihydroxypropyl, l,3-dihydroxy-2- 
prop)4, 2,3-dihydroxybutyl, 3,4-dihydroxybutyl, and 2-(hydroxymethyl)-3-hydroxy- 
propyl, and the like. 
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"Alk^amino" means the radical -NR*R", wherein R' is a (Ci^)-a]k5d radical as defined 
herein, and R" is hydrogen or lower alkyl as defined herein. Eicamples of alkylaxnino 
radicals indude, but are not limited to, methylamino, (l-methyipropyl)-aDiino, 
dimetfaylamino, methylethylamino, diethjdamino, N,N-"hydroxyethyi-eth]d-amino, N,Nr 
methoxyeth^-ethylamino and the like. 

"Alk)dcarbon'5d" ("acyf) means the radical RC(0)-, wherein R is an optionally 
substituted (Ci_6)-alkyl radical as defined herein. Examples of alkjdcarbonyi radicals 
include, but are not limited to, formyl, acetyl, propionyl, n-butyrjd, sec- butyryl, t-butyryi, 
iso-propionyi and the like. 

^'Acyloxy** means the radical R-C(0)0-, \^erein R is a (Ci-6)-alkyi radical as defined 
herein. Examples of acyloxy radicals include, but are not limited to, acetoxy, propionyloxy, 
and the like. 

"Alkoxycarbonyi" or "alkyi ester" means the radical -C(0)-0-R, wherein R is a (Q^)- 
aUcyl radical as defined herein. Examples of alkoxycarbonyi radicals indude, but are not 
limited to, methoxycarbon^, ethoxycarbonyl, sec-butoxycarbonyi, isopropyi-oxycarbonyi, 
and the like. 

"Aminocarbonyl" means the radical -C(0)-NR'R", wherein R and R" are 
independently firom each other hydrogen or lower alkyi as defined herein. Examples of 
alk)daminocarbonyi indude, but are not limited to methylaminocarbon)i, dimethyl- 
aminocarbonyi, t-butylaminocarbonyl, n-butyiaminocarbonyi, iso-propylamino-carbonyl 
and the like. 

"Alkoxycarbonylamino" means the radical -NC(0)-OR', \^erein R is lower alkyi as 
defined herein. Examples of alkoxycarbonylanaino indude, but are not limited to t- 
butyloxycarbonyiamino, methoxycarbonylanuno and the like. 

"Optionally substituted" means that a group may or may not be substituted with one 
or more, preferably one or two substitutents indq>endently sdected firom the specified 
group. For example phenyl optionally substituted with (Ci.^)-alk54, alkoxy, halogen or 
cyano means that the phen^ group may or may not be substituted at any position with one 
or more, preferably one or two substituents independently sdected firom the group lower 
alkyi, alkoxy, halogen or cyano. 

"Leaving group" means the group with the meaning conventionally assodated with it 
in synthetic organic chemistry, i.e., an atom or group displaceable by a nudeophile. 
Examples of leaving groups indude, but are not limited to, halogen, alk)d- or 
arylsulfonyloxy, sudi as methanesulfonyloxy, etfaanesulfonyloxy, thiomethyl. 
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benzenesulfonylox^, tosyloxy, and tibien^doxj^, dihalogenphosphinoyloxy, optionafly , 
substituted benzyioxy, isoprop)ioxy, aqdoxy, and the like* 

"Protective group" or "protecting groiq)" means the group which selectively blocks ., 
one reactive site in a multifunctional compound such that a chemical reaction can be 
5 carried out selectively at another unprotected reactive site in the meaning conventionally 
associated with it in synthetic chemistry. Examples of protecting groups can be found in 
T,W. Greene et al.. Protective Groups in Organic Chemistry. (J. Wiley, 2^ ed 1991) and 
Harrison et al,> Compendium of Synt hetic Organi c Methods. Vols 1-8 (J, WQey and Sons 
1971-1996). 

10 "Amino-protecting group" means the protecting group that refers to those organic 

groups intended to protect the nitrogen atom against undesirable reactions during 
synthetic procedures and includes, but is not limited to, benzjd, benzyloxycarbon^d 
(carbobenzyloxy, CBZ), p-methoxybenzyloxycaibonyi, p-nitrobenzyloxycarbonyl, tert- 
butoxycarbonyl (BOC), trifluoroacetyl, and the like. It is preferred to use either BOC or 

15 CBZ as the amino-protecting group because of the relative ease of removal, for example by 
mild adds in the case of BOC, e.^., trifluoroacetic add or hydrodiloric add in ethyl acetate; 
or by catalytic hydrogenation in the case of CBZ. 

"Deprotection" or "deprotecting" means the process by which a protective group is 
removed after the selective reaction is completed Certain protective groups may be 
20 preferred over others due to their convenience or relative ease of removal. 

"Inert organic solvent" or "inert solvent" means the solvent inert under the conditions 
of the reaction being described in conjunction therewith, induding for example, benzene, 
toluene, acetonitrile, tetrahydrofuran, N,N-dimetb^omaiamide, chloroform, methylene 
chloride or dichloromediane, dichloroethane, diethyl ether, etiqd acetate, acetone, method 
25 ethyl ketone, medianol, ethanol, propanol, isopropanol, tert-butanol, dioxane, pyridine, 
and the like. Unless specified to the contrary, the solvents used in the reactions of the 
present invention are inert solvents. 

'Isomerism" means compoimds that have identical molecular formulae but that 
differ in the nature or the sequence of bonding of their atoms or in the arrangement of 
30 their atoms in space. Isomers that differ in the arrangement of their atoms in space are 
termed "stereoisomers". Stereoisomers that are not mirror images of one another are 
termed "diastereoisomers", and stereoisomers that are non-superimposable mirror images 
are termed "enantiomers", or sometimes optical isomers. A carbon atom bonded to four 
nonidentical substituents is termed a "chiral center". 
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"Chiral compound" means a compound with at least one chiral center. It has two 
enantiomeric forms of opposite chiralit7 and may exist either as an individual enantiomer 
or as a mixture of enantiomers. A mixture containing equal amounts of individual 
enantiomeric forms of opposite chirality is termed a "racemic mixture". A compound that 
has more than one chiral center has 2^^ enantiomeric pairs, where n is the number of chiral 
centers. Compounds with more than one chiral center may exist as either an individual 
diastereomer or as a mixture of diastereomers, tamed a "diastereomeric mixture". When 
chiral centers are present, the stereoisomers may be characterized by the absolute 
configuration ( R or S ) of the chiral centers. Absolute configuration refers to the 
arrangement in space of the substituents attached to a chiral center. The substituents 
attached to a chiral center under consideration are ranked in accordance with the Sequence 
Rule of Cahn, Ingold and Prdog. (Cahn et aL, Angew. Chem. Inter. Edit 1966, 5, 385; errata 
511; Cahn et aL, Angew. Chem. 1966, 78, 413; Cahn and Ingold, /. Chem. Soc (London) 
1951, 612; Cahn et al., Experientia 1956, 12, 81; Cahn, /. ChenuEduc 1964, 41, 116). 

"Atropic isomers" means the isomers owiug theu: existence to restricted rotation 
caused by hindrance of rotation of large groups about a central bond. 

"Substantially pure" means at least about 80 mole percent, more preferably at least 
about 90 mole percent, and most preferably at least about 95 mole percent of the desired 
enantiomer or stereoisomer is present compared to other possible configurations. 

"Pharmaceutically acceptable" means that which is usefiil in preparing a 
pharmaceutical composition that is generafly safe, non-toxic, and neither biologically nor 
otherwise undesirable and indudes that which is acceptable for veterinary as well as human 
pharmaceutical use. 

"Pharmaceutically accqitable salts" of a compound means salts that are 
pharmaceutically acceptable, as defined herein, and that possess the desired 
pharmacological activity of the parent compound. Such salts indude: 

(1) acid addition salts formed with inorganic adds such as hydrochloric add, 

hydrobromic add, sulfuric add, nitric add, phosphoric add, and the lik^ or formed 
with organic adds such as acetic add, benzenesulfonic add, benzoic add, 
camphorsulfonic add, dtric add, ethanesulfonic add, fiimaric add, glucoheptonic 
add, gluconic add, glutamic add, gtycolic add, hydroxynaphthoic add, 2- 
hydroxyethanesulfonic add, lactic add, maldc add, malic add, manddic add, 
methanesulfonic add, muconic add, 2-naphthalenesulfonic add, propionic add, 
salicylic add, succinic add, dibenzo]4-L-tartaric add, tartaric add, p-toluenesulfonic 
add, trimethyiacetic add, 2,2,2-trifluoroacetic add, and the like; or 
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(2) salts formed when an addic proton present in the parent compound either is 
replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an 
aluminum ion; or coordinates with an or^uiic or inorganic base. Acceptable organic 
bases indude diethanolaxnine, ethanolamine, N-medr]d^ucamine, triethanolamine, 
tromethamine, and the like. Acceptable inoiganic bases indude almninum 
hydroxide, caldum hydro>dde, potassium hydroxide, sodium caibonate and sodium 
hydroxide. 

The preferred pharmaceutically acceptable salts are the salts formed from 
hydrochloric add, and 2,2,2-trifluoroacetic add. It should be understood that all references 
to pharmaceutically acceptable salts indude solvent addition forms (solvates) or crystal 
forms (polymorphs) as defined herein, of the same add addition salt 

"Crystal forms" (or polymorphs) means crystal structures in which a compound can 
crystallize in different crystal packing arrangements, all of which have the same demental 
composition. Different crystal forms usually have diflferent X-ray diflBraction patterns, 
infrared spectra, mdting points, density, hardness, crystal shape, optical and dectrical 
properties, stability and solubility. Recrystallization solvent, rate of crystallization, storage 
temperature, and other factors may cause one crystal form to dominate. 

"Solvates" means solvent addition forms that contain dther stoichiometric or non- 
stoichiometric amoimts of solvent Some compounds have a tendency to trap a fixed molar 
ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the solvent 
is water the solvate formed is a hydrate, when the solvent is alcohol, the solvate formed is 
an alcoholate. 

"Prodrug" means a pharmacologically inactive form of a compound which is 
metabolized in vivo, e.g., by biological fluids or enzymes, by a subject after administration 
into a pharmacologically active form of the compound in order to produce the desired 
pharmacological effect. The prodrug can be metabolized before absorption, during 
absorption, after absorption, or at a specific site. Althou^ metabolism occurs for many 
compounds primarily in the liver, almost all other tissues and organs, espedally the limg, 
are able to carry out varying degrees of metabolism. Prodrug forms of compoiinds may be 
utilized, for example, to improve bioavailability, improve subject acceptability such as by 
masking or reducing unpleasant characteristics such as bitter taste or gastrointestinal 
irritability, alter solubility such as for intravenous use, provide for prolonged or sustained 
rdease or delivery, improve ease of formulation, or provide site-specific delivery of the 
compound. Reference to a compound herein indudes prodrug forms of a compound. 
Prodrugs are described in The Org anic Chemistry of Drug Design and Drug Action, by 
Richard B. Silverman, Academic Press, San Di^o, 1992. Chapter 8: "Prodrugs and Drug 
ddivery Systems" pp. 352-401; Design of Prodrugs, edited by H. Bundgaard, Hsevier 
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Sdence, Amsterdamy 1985; Design of Biophannaceutical Properties through Prodrugs and 
Analogs, ed. by E. B. Roche, American Phannaceutical Association, Washington, 1977; and 
Drug Delivery Systems, ed. by RL Juliano, Qxfi3rd Univ. Press, Oxford, 1980. 

"Subject" means manmials and non-mammals. Mammals means any member of the 
mammaHan class including, but not limited to, humans, non-himian primates such as 
chimpanzees and other apes and monkey spedes; farm animak such as cattle, horses, 
sheep, goats, and swine; domestic animals such as rabbits, dogs, and cats; laboratory 
animals induding rodents, such as rats, mice, and guinea pigs; and the like. Examples of 
non-mammals indude, but are not limited to, birds, reptiles and the like. 

"Therapeutically effective amount" means an amount of a compound that, when 
administered to a subject for treating a disease state, is sufl&dent to effect such treatment 
for the disease state. The "therapeutically effective amount" will vary depending on the 
compound, and disease state being treated, the severity or the disease treated, the age and 
rdative health of the subject, the route and form of administration, the judgement of the 
attending medical or veterinary practitioner, and other fectors. _ 

"Pharmacological effect^ as used herein encompasses effects produced in the subject 
that achieve the intended purpose of a therapy. In one preferred embodiment, a 
pharmacological effect means that primary indications of the subject being treated are 
prevented, alleviated, or reduced. For example, a pharmacological effect would be one that 
results in the prevention, alleviation or reduction of primary indications in a treated 
subject In another preferred embodiment, a pharmacological effect means that disorders 
or symptoms of the primary indications of the subject being treated are prevented, 
alleviated, or reduced. For example, a pharmacological effect would be one that results in 
the prevention or reduction of primary indications in a treated subject 

"Disease state** means any disease, condition, symptom, or indication. 

"Treating" or "treatment" of a disease state indudes: 

( 1) preventing the disease state, i.e. causing the clinical symptoms of the disease state not 
to devdop in a subject that may be e3q>osed to or predisposed to the disease state, but 
does not yet experience or display symptoms of the disease state. 

(2) inhibiting the disease state, ic, arresting the development of the disease state or its 
clinical symptoms, or 



(3) 



rdieving the disease state , ie,, causing temporary or permanent regression of the 
disease state or its dinical symptoms. 
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"Specific alpha- 1 adrenergic receptor" as used herein, refers to a distinct member of 
the group or dass of adrenoceptors, vAadx may be selected firom the human alpha- lA 
(previously known as alpha-lC), alpha-IB, alpha- ID, and alpha- IL adrenergic receptors. 
Preferred spedes firom which macf be derived or isolated alphal- adrenergic receptor 
subtype polypeptides, genes encoding and alpha-1 adrenergic receptor subtype, and/or 
cells, tissues and organs that express one or more alpha-1 adrenergic receptor subtype, 
indude human, bovine, rat, murine, pordne, and the like. A more preferred spedes is 
human. 

"Alpha-IB adrenergic receptor" or "alpha- IB adrenoceptor" means the specific 
alphal -adrenoceptor expressed in numerous tissues, most notably in the liver, heart, and 
cerebral cortex. Alpha- IB adrenoceptors are also present in areas of the spinal cord, which 
recdve input firom sympathetic neurons originating in the pontine micturition center. 

"Antagonist" means a molecule, such as a compound, a drug, an enzyme inhibitor, or 
a hormone, that diminishes or prevents fiie action of another molecule or receptor site. 

'Tramna" means any wound or injury. Trauma can produce, for example, acute 
and/or chronic pain, inflammatory pain, and neuropathic pain. 

"Pain" means the more or less localized sensation of discomfort, distress, or agony, 
resulting from the stimulation of spedalized nerve endings. There are many types of pain, 
induding, but not limited to, lightning pains, phantom pains, shooting pains, acute pain, 
inflammatory pain, neuropathic pain, complex regional pain, neuralgia, neuropathy, and 
the like {Dorkmd's Illustrated Medical Dictionary, 28^ Edition, W. B. Saunders Company, 
Philaddphia, Pa.). The goal of treatment of pain is to reduce the degree of severity of pain 
percdved by a treatment subject 

"Disorders of the urinary tract" or "uropathy" used interchangeably with "symptoms 
of the urinary tract" means the pathologic changes in the lunnary tract Examples of urinary 
tract disorders indude, but are not limited to, incontinence, benign prostatic hypertrophy 
(BPH), prostatitis, detrusor hyperreflexia, outlet obstruction, urinary frequency, nocturia, 
urinary urgency, overactive bladder, pdvic hypersensitivity, urge incontinence, urethritis, 
prostatodynia, cystitis, idiophatic bladder hypersensitivity, and the like. 

"Overactive bladder" or "detrusor hyperactivity" indudes, but is not limited to, the 
changes symptomatically manifested as urgency, frequency, altered bladder capadty, 
incontinence, micturition threshold, unstable bladder contractions, sphincteric spastidty, 
detrusor hyperreflexia (neurogenic bladder), detrusor instability, and the like. 
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"Outlet obstraction" includes, but is not limited to, benign prostatic hypertrophy 
(BPH), uredual stricture disease, tumors, low flow rates, difficulty in initiating urination, 
urgency, suprapubic pain, and die like. 

"Outlet insufficiency" includes, but is not limited to, urethral hypermobility, intrinsic 
sphincteric deficiency, mixed incontinence, stress incontinence, and the like. 

"Pelvic Hypersensitivity" includes, but is not limited to, pelvic pain, interstitial (cell) 
cystitis, prostadynia, prostatis, vulvadynia, urethritis, orchidalgia, overactive bladder, and 
the like. 

"Disease states associated with the Central Nervous System (CNS)" or "CNS disease 
states" mean neurological and/or psychiatric changes in the CNS, e.g., brain and spinal 
cord, which manifest in a variety of symptoms. Examples of CNS disease states mdude, but 
are not limited to, cerebrovascular deficiency; psychoses induding paranoia and 
schizophrenia; attention defidency and autism; bipolar disorder; anxiety disorders 
induding antidpatory anxiety (e.g., prior to surgery, dental work and the like); 
obsessive/compulsive disorders; posttraumatic stress disorders; eating disorders induding 
anorexia and bulimis^ sleep disorders; convulsive disorders induding epilepsy and 
withdrawal firom addictive substances; cognitive diseases induding Parkinson's disease and 
dementia; depression; mania; seasonal affective disorder (SAD); convulsions and anxiety 
caused by withdrawal from addictive substances such as opiates, benzodiazepines, nicotine, 
alcohol, cocaine, and other substances of abuse; and improper thermoregulation. 

The naming and numbering of the compounds of this invention is illustrated bdow: 



In general, the nomendature used in this Application is based on Autonom™ 
Version 4,0, a Beilstein Institute computerized system for the generation of lUPAC 
systematic nomendature. 

For example, a compound of Formula I wherein is CH3, is phenyl, m is 2, n is 2, 
and A is COR^ wherein R^ is (CH2)30H is named: 
l-(4-{[(4-amino-6,7-dimethoxy-quinazolin-2-yi)-methyl-amino]-methyi} 
piperidin-l-yi)-4-hydroxy-butan-l-one. 
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Simflarly, a compound of Fonnula I wherem is CH3, is phenyl, m is 2, n is 2, 
and A is COR^ wherein R^ is furanyl is named: 
l-{4-[(4-amiuo-6,7-dimethoxy-quinazolin-2-yianiino)-meth 
l-furan-2-yi-methanone, 

A compound of Fonnula I wherein R^ is CH3, R^ is phenyl, m is 2, n is 2, and A is 
S02R^ wherein R^ is isoprop)^ is named: 

6,7-dimethoxy-N2-methyl-N2-[l-(propane-2-sulfonyl)-2'3\5^6*-t^ 
[2,4']bipyridinyi-4 -yimethyi] -quinazoline-2,4-diamine 

Additionally a compound of Fonnula I wherein Jt} is CH3, R^ is phen^, m is 2 , n is 2, 
and A is CH2R^ wherein R^ is benzyl is named: 
l-(4-{[(4-anaino-6,7-dimethox5r-quina2olin-2-yl)-mefliyl-aiim 
piperidin-l-yl)-2-phenyl-ethanone. 

Among compounds of tht present invention set forth hereinbefore, certain 
compounds of Fonnula I, or prodrugs, individual isomers, racemic or non-racemic 
mixtures of isomers, or pharmaceutically acceptable salts or solvates thereof, are prefened. 

R^ is hydrogen or (CiHs)-a]kyl; preferably, R^ is (Ci^)-alkyi; and even more preferably, 
R^ is mediyL 

R^ is (Ci^)-alk)d, unsubstituted heterocydyi, heteroaryi or aryi, or heterocydyl, 
heteroaryi or aryl substituted with lower alkyl, alkoxy, halogen or cyano; more preferably, 
R^ is imsubstituted aryl or aryl substituted with (Ci-6)-aIkyl, alkoxy, halogen or cyano; and 
even more preferably R^ is phenyl optionally substituted with (Ci^)-alkyl, alkoxy, halogen 
or cyano. 

R' and R" are each independendy (Ci^)-alkyl; more preferably R' and R" are each 
independently methyl. 

A is preferably hydrogen, -(CH2)o-lR^ -C(0)R^ -S02R^ -C(0)OR^ -C(0)NR*R^ - 
S02NR^R^ -C(NR^)R^ or -C(NR^)NRV; more preferably, A is -(CH2)(^lR^ -C(0)R^ 
-S02R^ -C(0)NR^^ -S02NR^R^ -C(NR^)R^ or "C(NR^)NRV; even more preferably, A 
is-C(0)R^or-S02Rl 

R^ is independently in each occurrence (Ci-6)-alkyl, or (Ci^) -alkyl substituted with 
halogen, amino, alkyiamino, hydroxy, alkoxy, acyloxy, aminocarbonyi, alkoxy- 
carbonylamino, nitro, or cyano; or aryi; aryialkyl; heteroarjd; heteroarylalkyi; cydoalkyl; 
cydoalkylalkyl; heterocydyl; or heterocydylalkyl; more preferably, R^ is (Ci^)-alk)d or 
cydoalkyl, or (Ci-6)-alkyl or cydoalkyl substituted with halogen, amino, alkyiamino. 
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hydroxjr, alkoxjr, aqrloxy, aminocarbonjd, alkoxycaibonylamino, nitro, or qrano; and even 
more preferably, is independently in each occurrence (CM)-alk)d or (Ci-6)-alkyl 
substituted with fluoro, hydroxy or alkoxy. 

and R^ are each independently from eadb other hydrogen, or R"* and R^ taken 
together with the caibons to which they are attached form a 5- to 7- membered ring , 
optionally incorporating one or two ring heteroatoms chosen from N, S, or O. 

R^is hydrogen, lower aftyl or cyano, 

n is an integer ranging from 0 to 2 inclusive, and m is an integer from 0 to 3 inclusive, 
on condition that m+n is equal or larger than 2. More preferably n is 2 and 
mis 2. 

Preferred compounds of formula I are those, wherein R^ is unsubstituted aryl or aryl 
substituted with (Ci-6)-aIkyl, alkoxy, halogen or cyano. 

Further preferred compounds of formula I are those, wherein R^ is (Ci^)-alkyL Even 
more preferred are those, wherein R^ is methyl* 

Especially preferred are compounds of formula I, wherein R^ is methyl and R^ is 
unsubstituted phenyl or phenyl substituted with (Ci^)-alkyl, alkoxy, halogen or cyano. 

In a more preferred embodiment R* is meth)d, R^ is unsubstituted phenyl or phenyl 
substituted with (Ci^)-alkyl, alkoxy, halogen or cyano and A is -C(0)R^. More preferably, 
R^ is methyl, R^ is imsubstituted phenyl or phenyl substituted with (Ci^)-alkyl, alkoxy, 
halogen or cyano and A is •-C(0)R^ wherein R^ is unsubstituted aryl, heteroaryi, arylalkyl, 
heteroaryialkyl, or heterocydyi, or aryl, heteroarjd, aryialkyl, heteroaryiaDcjd or heterocyclyi 
substituted with (Ci^)-alkyl, halogen, amino, alkylamino, hydroxy, alkoxy, acyloxy, 
aminocarbon)d, alkoxycarbonylamino, nitro, or cyano, or with two adjacent substituents 
which taken together with the carbons to whidi they are attached form a 5-to 6-membered 
ring stracture incorporating one or two heteroatoms chosen from N or O, 

The following are examples of such compounds: 
l"(4-{[(4-amino-6,7-dimethoxy-quina2olin-2-yl)-methyl-amino]-methyi}-^ 
piperidia-l-yl)-l-(tetrahydro-furan-2-yl)-mefhanone; 
l"(4-{[(4"anaino-6,7-dimethoxy-quinazolin-2-;^)-meth)d-amino]-meth^^ 
piperidin-l-yi)-l-pyrroUdin-2-)d-medianone; or 
l'"(4-{[(4-ainino-6,7-dimethoxy-quiiia2olin-2-^)-methyl-anM^ 
piperidin- 1 1-phen^-methanone. 
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In another pi^eferred embodiment, is mediyl, is imsubstituted phenyl or phenyl 
substituted with (Ci^)-alkyl, alkoxy, halogen or qrano and A is -C(0)R^ More preferably, 
R^ is mefh^, R^ is unsubstituted phen)i or phen^d substituted -with (Ci^)-alkyl, alkoxy, 
halogen or cyano and A is -C(0)R^ wherein R^ is (Ci^)-alk3d or cydoalkji, or (Ci^)-alk)d 
or cydoalkjd substituted wifli halogen, amino, alkyiamino, hydroxy, alkoxy, aqdoxy, 
aminocarbonyl, alkoxycarbonylamino, nitro, or cyano. 

Examples of such compounds are: 
l-(4-{[(4-amino-6,7-dimet3ioxy-quinazolin-2-^)-methyl-ainino]-met^^ 
piperidin- 1 -yi)- 1 -cydoprop)d-methanone; 

l-(4-{[(4-aniino-6,7-dimethoxy-qiiinazoUn-2-yl)-meth)d-aniino]-metb^ 
piperidin-l-yl)-4,4,4-trifluoro-butan-l-on^ 
(S)-l-(4-{[(4-amino-6,7-dimethoxy-quina2olin-2-3d)-metiiyl^ 
piperidin-l-yi)-3-hydroxy-butan-l-one; 

(R)-l-(4-{[(4-amino-6,7-dimethoxy-quinazolin-2-)d)-methyl-aminol-met^^ 

piperidin-l-^)-3-hydroxy-butan-l-one; 

J^-(l-cydopropanesulfon)d-4-phen^-piperidin-4-5dmethy^^ 

quinazoline-2,4-diamine; 

l-(4-{((4-anaino-6,7-dimethoxy-quina2olin-2-yi)-methyl-anuno]-met^^ 
piperidin-l-yl)-butan-l-one; or 

l-[4-{[(4-amino-6,7-dimethoxy-qxiinazolin-2-yi)-methyi-ainino]-methyl}-4^ 
phenyi)-piperidin- 1 -yl] -butan- 1 -one. 

Espiedally preferred are compounds of formula I, wherein R^ is meth^, R^ is 
unsubstituted phenyl or phen^ substituted with (Ci^)-alkyl, alkoxy, halogen or cyano and 
A is -C(0)R^, wherein R' is unsubstituted (Ci^)-alkyl or (Ci^)-alkj4 substituted with 
fluoro, hydroxy or alkoxy. 

In another preferred embodiment, R^ is methyl, R^ is unsubstituted phenyl or phenyl 
substituted with (Ci^)-alkyl, alkoxy, halogen or cyano and A is -nS02R^. In a preferred 
embodiment, R* is methyl, R^ is unsubstituted phenyl or phenyl substituted with (Q-e)- 
alkyi, alkoxy, halogen or cyano and A is -SOaR^ wherein R^ is unsubstituted aryl, 
heteroaryl, arjdalk^, heteroaryialkjd or heterocyd^; or arjd, heteroarjd, arjdalkyl, 
heteroarylalkjd or heterocydyl substituted with (Ci-6)-alk3d, halogen, amino, alkyiamino, 
hydroxy, alkoxy, acyioxy, aminocarbonyl, alkoxycarbon^damino, nitro, or cyano, or with 
two adjacent substituents which taken together with the carbons to v^di they are attached 
form a 5-to 6-membered ring structure incorporating one or two heteroatoms chosen from 
N or O. Also preferred are those compoimds of formula I, wherein R^ is methyl, R^ is 
unsubstituted phen)d or phenyl substituted with (Ci^)-alkyl, alkoxy, halogen or cyano, A is 
^OiR^ and R^ is unsubstituted (Ci-6)-alkyi or cydoalkyl; or (Ci-6)-alkyl or cydoalkyl 
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substituted with halogen, amino, alkylaniino, hydroxy, alkoxy, aqrloxy, anMnocarbonyl,, 
aOcoxycarbonylamino, nitro, or cyano, or even more preferred, is unsubstituted (Ci-6)- 
alkyi or (Ci^)-alkjd substhxited with fluoro, hydroxy or alkoxy 6i7-Dimethoxy-iSr-methyi- 



example of such a compound. 

In a further preferred embodiment, is methyl, R^ is unsubstituted phen)d or 
phenyl substituted with (Ci-6)-aIk)d, alkoxy, halogen or cyano and A is -(CH2)o-iR^. An 
example of such a compound is ji\r^-[l"(2,3-dihydro-ben2o[l,4]dioxin-6-yimethyl)-4- 
phenyl-piperidin-4-ylmeth)d]-6,7-dimetboxy-2sr^-methyi-quina^ 

In another preferred embodiment, R^ is mefhyi, R^ is unsubstituted phenyl or phenyl 
substituted with (Ci^)-alk^, alkoxy, halogen or cyano and A is -C(0)NR^^ 
4-{[(4-aniino-6,7-dimethoxy-quinazolin-2-yl)-methyl-aniino]-met^^ 
piperidine-l-carboxyiic add pyiidin-3-^amide is an example of such a compound. 

Further preferred compounds of formula I are those, wherein R^ is mediyi, R^ is 
unsubstituted phen)d or phenyl substituted with (Ci^)>alkyi, alkoxy, halogen or cyano and 
A is -SOaNR^^ An example of such a compound is 4-{ [(4-amino-6*7-dimethoxy- 
quinazolin-2-yl)-meth^-amino]-meth]d}-4-phenyl-piperidine-l-sulfo 
dimethylamide. 

Also preferred are compounds of formula I, wherein R^ is methyl, R^ is unsubstituted 
phenyl or phenyl substituted with (Ci-6)-alkyi, alkoxy, halogen or cyano and A is ~ 
C(NR^)R^ or -C(NR^)NRV. Examples of such compounds are the following: 
N^-[l-(2-cydopropyl-l-imino-eth)d)-4-phenyi-piperidin-4-)4meth^]-6,7-^^ 
meth)4-quinazoline-2,4-diamin^ or 

4-{ [(4-anuno-6,7-dimedioxy-quinazolin-2"^)-methyi"amino] -methyl}-N-methyl-4- 
phenyl-piperidine-l-cazboxamidine. 

Other preferred compounds of the present invention include the pharma-ceutically 
acceptable salts of the compoimds of the present invention wherein the preferred 
pharmaceutically acceptable salts are formed from hydrochloric add; or trifluoroacetic 
add. 

Exemplary particularly preferred compounds, or individual isomers, racemic or non- 
racemic mixtures of isomers, or pharmaceutically acceptable salts or solvates thereof, 
indude: 

l-(4-{[(4-Aniino-6,7-dimethoxy-quinazolin-2-yi)-methyl-amino]-methyl}-4-p^ 
piperidin-l-yl)-l-cycloprop)d-methanon^ 

6,7-Dimethoxy-N^-methyl-J^^^-[4-phenyi-l-(propane-2"Sulfonyi)-piper^ 



N- [4-phen)4- l-(propane-2-sulfon^)-piperidin-4-yimeth3d] -quina2oline-2,4-diamine is an^- 
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quinazoline-2,4-diaimne; 

l-(4-{ [(4-Ainino-6 J-dimeaioxy-quina2olin-2-y^^^ 

piperidin-l-yi)-4,4,4-trifluoro-butan-l-onQ 

(S)-l-(4^{ [(4-An3ino-6 J-dimethoxy-quinazolin-2-yl)-m^ -methyl}-4-phenjd- 

piperidin-l-yi)-3-hydroxy-butan-l-one; 

(R)-l-(4-{ [(4-Ainino-6,7-dimedioxy-quina2olm^ 

piperidin-l-yi)-3-hy<iroxy-butan-l-one; 

l-(4-{[(4-Amiio-6,7-dimethoxy-quina2olin-2-yl)-m 

piperidin-l-yi)-l-(tetxahydro-furan-2-yi)-meti^ 

l-(4-{[(4-Amino-6,7-dimethoxy-qmna2olin-2-yl)-methyi^ 

piperidin'-l-yl)-l--pyrrolidin-2"yi--methanone; 

N^-(l-Cydopropanesulfonyi-4-phenj4-piperidm^^ 

qiiinazoline-2,4-diamine; 

4-{[(4-AmmcH6,7-dimethoxy-quinazolin-2-yl)-m 
piperidine-l-sulfonic add dimethylamide; 
l"(4-{[(4-Armno-6,7-dimetlioxy-quina2olin-2-yi)-me1^^ 
piperidin-l-^)-butan-l-on^ 

1- [(4-AmincH6,7-dimethoxy-quiiia2olin-2-yi)-mc^^ -methyl}-4-(4-fluoro- 

phen3d)-piperidin-l-yl]-butan-l-one; 

l"(4-{I(4-Ainino-6,7-dimetlioxy-quina2olin-2-)d)-me^ 

piperidm-l-yl)-l-phenyl-methanon^ 

4-{[(4-Amino-6,7-dimethoxy-quinazolin-2-yl)-methyi-^^ 

piperidine-l-caiboxylic add pyridin-3-ylaimde; 

N^-[l-(2-Cydopropyl- l-imino-ediyl)-4-phenyi-pipaidin-4-yimelhyl]-6,7-^^ 
methyi-qiiinazoIine-2,4-diamine; 

4-{[(4-Ammo-6,7-dimethoxy~qumazolin-2"yi)-methyi-ai^ 
phen)d-piperidine-l-carboxaiiiidine; or 

ISF' [ l-(23-Diliydro-ben2o[ 1,4] dioxin-6-ylmethyl)-4-phenyl-piperidin-4-)dmet^ -6,7- 
dimethoxy-N^-methyl-qumazoline-2,4-diamme. 



Compounds of the present invention may be made by the methods depicted in the 
illustrative synthetic reaction scheme shown and described bdow. 

The starting materials and reagents used in preparing these compounds generally are 
either available from commerdal suppliers, such as Aldrich Chemical Co., or are prepared 
by methods known to those skilled in the art following procedures set forth in references 
such as Fieser and Fieser's Reagents for Organic Synthesis; Wiley & Sons: New York, 1991, 
Volimies 1-15; Rodd's Chemistry of Carbon Compoundsy Elsevier Sdence Publishers, 1989, 
Volumes 1-5 and Supplemental; and Organic Reactions^ Wiley & Sons: New York, 1991, 
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Volumes 1-40. The following synthetic reaction schemes arc merely illustrative of some 
metihods by which the compounds of the present invention may be syathesized, and 
various modifications to these synthetic reaction schemes may be made and will be 
su^ested to one skitted in tiie art having referred to ike disclosure contained in this 
Application, 

The starting materials and the intermediates of the synthetic reaction schemes may be 
isolated and purified if desired using conventional techniques, including but not limited to 
filtration, distillation, crystallization, chromatography, and the Hke. Such materials maybe 
characterized using conventional means, including physical constants and spectral data. 

Unless specified to the contrary, the reactions described herein preferably take place 
at atmospheric pressure over a temperature range firom about -20° C to reflux, and most 
preferably and conveniently at about room (or ambient) temperature, e.g., about 20 **C. 

In general, the compounds of Formula I are prepared following the method described 
in Scheme A. 
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SCHEME A 

Scheme A describes a method of preparing a compound of Formula I wherem A, 
R^R'andR" are as described hereinbefore. 




3 



5 A compound of Formula I can be prepared by reacting the free amine group of 

compound 2 that may be prepared according to DeGraw et al., /. Med Chent 1967, 10, 174, 
with a compound of formula 1 wherein X is a leaving group such as halogen, preferably 
chloro, optionally in the presence of a base such as sodium carbonate, potassium 
carbonate, diisopropyiethylamine, tributylamine, or triethylamine, in an inert solvent such 

10 as lower alkanol, DMSO, or DMF to obtain a compound 3. The ben27i group of compound 
3 can beremoved by procedures known to one skilled in the art to yidd tibe free amino base 
4. For example a method of debenzylation can be carried out by hydrogenation* The 
hydrogenation is carried out with a suitable catalyst (e.g«, 10% palladium on caihon 
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(Pd/C), paDadium hydroxide, palladium acetate, etc., preferably 10% Pd/C) in the presence 
of ammonium formate and in an appropriate solvent, typically an alcohol, preferably 
methanol, preferably at about 20 *C to about 100 **C, and more preferably at reflux. 
Alternatively, the benzj^ group can be removed by treating the protected compound with 

5 tbe catalyst under a hydrogen atmosphere at 1 tx) 50 psi, and preferably at approximately 15 
psi, at about 20*^0 to about 100 ""C, and preferably at about 20 ''C to about 60*^0 
Compounds of Formula I, where A is other than benzyl or hydrogen maybe obtained from 
compound 4 may by functionalizing the secondary nitrogen atom with an appropriate 
reagent by procedures known to one skilled in the art to form amides, ureas, carbamates, 

10 sulfonamides, guanidines, sul&mides and amidines of Formula L 

Exemplary preparations of a compound of Formula I are given in Examples 1 to 13. 



The compounds of the present invention are alpha- 1 adrenergic receptor antagonists. 
Alpha- 1 adrenergic receptors mediate the contractile state of smooth musde tissue and are 
present in the human prostate, bladder neck and urethra. Sympathetic activity produces 

15 contraction of vascular smooth muscle which leads to elevated blood pressures. Alpha- 1 
adrenergic receptor stimulation also produces glycogenolysis, growth and hypertrophy of 
cardiac myocytes and contraction of urethral and bladder neck smooth musde, leading to 
increased resistance in urinary outflow. Thus, alpha-1 adrenoceptor antagonists may be 
useful in treating disorders or symptoms related to uropathies, such as obstruction due to 

20 benign prostatic hyperplasia (BPH). (See U.S. Patent No. 5,859,014; Leper, H., The Prostate 
Supplement 1990, 3, 75-84 and International PubUcation No. WO 95/25726.) 

Experimental evidence supports a therapeutic role for alpha-1 adrenergic receptor 
antagonists in treating prostatic hyperplasia, (See for example, Lepor, H-, The Prostate 
Supplement 1990, 3, 75-84). Obstruction of the urinary tract can occur as a result of 
25 prostatic hyperplasia and excessive prostatic constriction of the urethra. This in turn leads 
to diminished urinary flow rates and an increased urgency and frequency of urination. 

In a preferred embodiment, the compounds of this invention are useful for treating 
disease states which can be ameliorated by modulation, preferably by blockade of alpha-1 
adrenoceptors, sudh as reduction or alleviation of urinary tract disorders, for example, 

30 pelvic hypersensitivity (including interstitial cystitis, prostatitis, pdvic pain syudrome, 
infectious cystitis, prostatodynia, and the like), overactive bladder, urinary frequency, 
nocturia, urinary urgency, detrusor hyperreflcxia, outiet obstruction, prostatitis, ui^e 
incontinence, urethritis, idiophatic bladder hypersensitivity, and the like. Compoimds of 
this invention may also be useful for treating male erectile dysfunction and female sexual 

35 dysfunction. 



wo 02/18348 




PCT/EPOl/09749 



In a more prefisrred embodiment) the compounds of this invention are useful for 
treating disease states which can be amdiorated by blockade of alpha-IB adrenocqptors. 
Alpha- IB adrenoceptors are present in the liver, heart and cerd>ral cortex and are believed 
to be involved in mediating vascular contractile and blood pressure responses^ 
Additionally, alpha- IB adrenoceptors are also present in areas of the spinal cord which 
receive input from sympathetic neurons originating in the pontine micturition center and 
are presumed to be involved in the regulation of bladder function. Selective blockade of the 
alpha- IB adrenoceptor may lead to the symptomatic treatment of pdvic hypersensitivity 
(including interstitial cystitis, prostatitis, pdvic pain syndrome, infectious cystitis, 
prostatodynia, and the like), urethritis, overactive bladder (manifested as urge 
incontinence), detrusor hyperreflexia, outlet obstruction (resulting from benign prostatic 
hypertrophy and prostatitis), and other conditions of idiopathic bladder hypersensitivity. 

Additionally, alpha- IB adrenocq)tor antagonists are useful as analgesic/ 
antihyperalgesic therapies for treating pain, induding symptoms of acute pain, 
inflammatory pain, neuropathic pain (induding thermal and mechanical hyperalgesia as 
well as thermal and mechanical allodynia), complex regional pain syndromes (induding 
reflex sympathetic dystrophy, causalgia and sympathetically maintained pain). (See PCX 
Application Publication WO 00/55143, the disdosure of which is hereby mcorporated by 
reference in its entirety). 

Additionally, alpha- IB adrenoceptor antagonists are useful for the treatment of CNS 
disorders induding, but not limited to, general anxiety disorder, panic disorder, sleep 
disorders, posttraumatic stress disorder, and schizophrenia. 

These and other therapeutic uses are described, for example, in Goodman & Gilman\ 
The Phartnacoloffod Basis of Therapeutics, ninth edition, McGraw-Hill, New York, 1996, 
Chapter 26, 601-616; and Coleman, RA., Pharmacolopcal Reviews 1994, 46, 205-229, 

The pharmacology of the compoimds of this invention was determined by art 
recognized procedures. The in vitro techniques for determining the aflfinities of test 
compounds at alpha- 1 adrenoceptor subtypes in radioligand binding and functional assays 
are described in Example 21. 

The effect of the compounds of tiiis invention on blood pressure can be evaluated by 
any method known in the art Examples of such methods are the Rat In Vivo Blood 
Pressure Assay, the Rat in Vivo Tilt-Response Assay, and the Dog In Vivo Blood and 
Intraurethral Pressure assay. An in vivo assay for measuring the blood pressure lowering 
effects of test compounds in normotensive rats is described in Example 22. 
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The analgesic activity of the compounds of this invention can be evaluated by any 
method known in the art. Examples of such methods are the Tail-flick test (D*Amour et al., 
/. Pharmacol Exp. and Ther. 1941, 72, 74-79), the Rat Tail Immersion Modd, the 
Cairageenan-induced Paw Hyperalgesia Modd, the Formalin Behavioral Response Modd 
(Dubuisson et aL, Pain 1977, 4, 161-174), the Von Prey Filament Test (Kun et aL, Pain 
1992, 50, 355-363), the CSironic Constriction Injury, the Radian Heat Modd, and the Cold 
Allodynia Modd (Gogas et eiL, Analgesia 1997, 3, 111-118). An in vivo assay for measuring 
the eflfect of test compounds on the pain response to radiant heat in neuropathic rats is 
described in Example 23. 

The potential of dpha-1 adrenoceptor antagonists to cause postural hypotension can 
be evaluated for example with the blood witiidrawal modd in conscious rat An in vivo 
assay for measuring the effect of test compounds on postural hypotension in conscious rats 
is described in Example 24 

Preferred compounds of this invention generally demonstrate sdectivity for the alpha 
IB-subtype over the alpha-lA and alpha-ID subtype. Table I shows the [3H]pra2osin 
binding data towards alpha- 1 A, alpha- IB and alpha- ID adrenoceptors for specific 
compounds of this invention. 



TABLE I 



Compound 


affinity towards 
the alpha-IB 
adrenoceptor 
(pKi) 


affinitjr towards 

the alpha- lA 
adrenoceptor 
(pKi) 


afSnit7 towards 
the alpha- ID 
adrenoceptor 
(pKi) 


11 


7.99 


6.52 


6.60 


14 


8.86 


6.5 


6.9 


43 


9.15 


7.35 


7.95 


68 


9.11 


7.1 


7SL 


69 


9.26 


6.9 


7.6 


70 


9.14 


6.9 


735 


90 


8.09 


6.61 


6.60 


92 


8.55 


6.75 


6.6 


93 


8.65 


6.72 


7.07 


94 


9.11 


6.4 


73 


95 


8.24 


6.6 


6.8 


130 


9.23 


7.92 


7.5 


146 


8.11 


6.33 


6.66 


148 


7.73 


6.11 


6.27 


160 


9.26 


7.63 


7.85 


164 


9.15 


7.6 


7.86 



The compounds of this invention may reduce both obstructive and irritative 
symptoms in patients with BPH. Additionally they may be useful in the treatment of pain 
or in the treatment of CNS disorders. The reduction of alpha- lA and alpha-ID 
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adrenoceptor antagonism is expected to lead to reduced or fewer side effects than those 
associated with the use of non-subtype-sdective agents. 



The present invention includes pharmaceutical compositions comprising at least one 
compound of the present invention, or a prodrug, an individual isomer, racemic or non- 
racemic mixture of isomers or a pharmaceutically acceptable salt or solvate thereof, 
together with at least one pharmaceutically acceptable carrier, and optionally other 
therapeutic and/or prophylactic ingredients. 

In general, the compounds of the present invention will be administered in a 
therapeutically effective amount by any of the accepted modes of administration for agents 
that serve similar utilities. Suitable dosage ranges are typically 1 to 500 mg daily, preferably 
1 to 100 mg daily, and most preferably 1 to 30 mg daily depending upon numerous factors 
such as the severity of the disease to be treated, the age and rdative health of the subject, the 
potency of the compound used, the route and form of administration, the indication 
towards which the administration is directed, and the preferences and essperience of the 
medical practitioner involved One of ordinary skill in the art of treating such diseases will 
be able, without undue experimentation and in rdiance upon personal knowledge and the 
disclosure of this Application, to ascertain a therapeutically effective amount of the 
compounds of the present invention for a given disease. 

In general, compounds of the present invention will be administered as pharma- 
ceutical formxilations including those suitable for oral (including buccal and sub-lingual), 
rectal, nasal, topical, pulmonary, vaginal, or parenteral (taduding intramuscular, 
intraarterial, intrathecal, subcutaneous and intravenous) administration or in a form 
suitable for administration by inhalation or insufflation. The preferred manner of 
administration is generally oral using a convenient daily dosage r^imen which can be 
adjusted according to the degree of affliction. 

A compound or compounds of the present invention, together with one or more 
conventional adjuvants, carriers, or diluents, maybe placed into the form of 
pharmaceutical compositions and unit dosses. The pharmaceutical compositions and unit 
dosage forms may be comprised of conventiond ingredients in conventiond proportions, 
wifli or without additiond active compounds or prindples, and the unit dosage forms may 
contain any suitable effective amount of the active ingredient commensurate with the 
intended daily dosage range to be employed. The pharmaceuticd compositions may be 
employed as solids, such as tablets or filled capsules, semisolids, powders, sustained rdease 
formulations, or liquids such as solutions, suspensions, emulsions, dixirs, or filled capsules 
for ord use; or in the form of suppositories for rectd or vagind administration; or in the 
form of sterile injectable solutions for parenterd use. Formulations containing about one 
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(1) miIIigram,of active ingredient or, more broadly, about 0.01 to about one hundred (100) 
miHigranQS, per tabled are accordin^y suitable rq>resentative unit dosage forms. 

The compounds of the present invention maybe formulated in a wide variety of oral 
administration dosage forms. The pharmaceutical compositions and dosage forms may 
5 comprise a compoimd or compounds of Ihe present invention or pharmaceuticaUy 

acceptable salts thereof as the active component The pharmaceuticaUy acceptable carriers 
may be either soUd or Uquid. Solid form prq)arations include powders, tablets, pills, 
capsules, cachets, suppositories, and dispersible granules. A solid carrier may be one or 
more substances \s^ch may also act as diluents, flavoring agents, solubilizers, lubricants, 

10 suspending agents, binders, preservatives, tablet disintegrating agents, or an encapsulating 
material In powders, the carrier generally is a finely divided solid which is a mixture with 
the findy divided active component. In tablets, the active component generally is mixed 
with the carrier ha?nng the necessary binding capacity in suitable proportions and 
compacted in the shape and size desired. The powders and tablets preferably contain firom 

15 about one (1) to about seventy (70) percent of the active compoimd. Suitable carriers 
indude but are not limited to magnesium carbonate, magnesium stearate;, talc, sugar, 
lactose, pectin, dextrin, starch, gdatin, tr^canth, methylcdlulose, sodium 
carboxymethylcdlulose, a low mdting wax, cocoa butter, and the like. The term 
"preparation" is intended to indude the formulation of the active compound with 

20 encapsulating material as carrier, providing a capsule in which the active component, with 
or without carriers, is surrounded by a carrier, which is in assodation with it Similarly, 
cachets and lozenges are induded. Tablets, powders, capsules, pills, cachets, and lozenges 
may be as solid forms suitable for oral administration. 

Other forms suitable for oral administration indude Hquid form preparations 
25 induding emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form 
preparations which are intended to be converted shortly before use to liquid form 
preparations. Emulsions maybe prepared in solutions, for example, in aqueous propylene 
glycol solutions or may contain emulsifying agents, for example, such as ledthin, sorbitan 
monooleate, or acada. Aqueous solutions can be prepared by dissolving the active 
30 component in water and adding suitable colorants, flavors, stabilizing, and thickening 
agents. Aqueous suspensions can be prepared by dispersing the findy divided active 
component in vmtex with viscous material, such as natural or synthetic gums, resins, 
methjicdlulose, sodium carboxymethjdcdlulose, and other wdl known suspending agents. 
Solid form preparations indude solutions, suspensions, and emulsions, and may contain, 
35 in addition to the active component, colorants, flavors, stabilizers, buffers, artifidal and 
natural sweeteners, dispersants, thickeners, solubilizmg agents, and the like. 
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The compoiinds of the present invention may be formulated for parenteral 
administration (e.^., by injection, for example bolus injection or continuous infusion) and 
may be presented in unit dose form in ampoules, pre-fiHed syringes, small volume infixsion 
or in multi-dose containers with an added preservative. The compositions may take such 
forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for example 
solutions in aqueous polyethylene glycol Examples of oily or nonaqueous carriers, 
diluents, solvents or vehicles indude propylene ^col, polyethylene glycol, v^etable oils 
(a^., olive oil), and injectable organic esters (a^., el3x)d oleate), and may contain 
formulatory agents such as preserving, wetting, emulsifying or suspending, stabilizing 
and/or dispersing agents. Alternatively, the active ingredient may be in powder form, 
obtained by aseptic isolation of sterile solid or by lyophilisation from solution for 
constitution before use with a suitable vehicle, c^., sterile, pyrogen-free water. 

The compounds of the present invention may be formulated for topical 
administration to the epidermis as ointments, creams or lotions, or as a transdermal patch. 
Ointments and creams may, for example, be formulated with an aqueous or oily base with 
tiie addition of suitable thickening and/or gelling agents. Lotions may be formulated with 
an aqueous or oily base and will in general also containing one or more emulsifying agents, 
stabilizTDg ^ents, dispersing agents, suspending agents, thickening agents, or coloring 
agents. Formulations suitable for topical administration in the mouth indude lozenges 
comprising active agents in a flavored base, usually sucrose and acada or tragacanth; 
pastilles comprising the active ingredient in an inert base such as gdatin and glycerin or 
sucrose and acada; and mouthwashes comprising the active ingredient in a suitable liquid 
carrier. 

The compoimds of the present invention maybe formulated for administration as 
suppositories. A low mdting wax, such as a mixture of fetty add glycerides or cocoa butter 
is first mdted and the active component is dispersed homogeneously, for example, by 
stirring. The molten homogeneoias mixture is then poured into convenient sized molds, 
allowed to cool, and to solidify. 

The compounds of the present invention may be formulated for vaginal 
administration. Pessaries, tampons, creams, gels, pastes, foams or sprays containing in 
addition to the active ingredient such carriers as are known in the art to be appropriate. 

The compounds of the present invention may be formulated for nasal 
administration. The solutions or suspensions are applied directly to the nasal cavity by 
conventional means, for example, with a dropper, pipette or spray. The formulations may 
be provided in a single or multidose form. In the latter case of a dropper or pipette, this 
may be achieved by the patient administering an appropriate, predetermined volume of the 
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solution or suspcnsioii. In tiie csise of a. sprsy, this mny be a,chicved. for €X0inple by mesns 
of a metering atomizing spray pump. 

The compounds of the present invention may be formulated for aerosol 
administration, particularly to the respiratory tract and including intranasal 
administration. The compound vwH generafly have a small particle size for example of the 
order of five (5) microns or less. Such a partide size may be obtained by means known in 
the art, for example by micronization. The active ingredient is provided in a pressuiized 
pack with a suitable propellant such as a chlorofluorocarbon (CFC), for example, 
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoro-ethane, or 
carbon dioxide or other suitable gas. The aerosol may conveniently also contain a 
sur&ctant such as lecithin. The dose of drug may be controlled by a metered valve. 
Alternatively the active ingredients may be provided in a form of a dry powder, for example 
a powder mix of the compound in a suitable powder base such as lactose, starch, starch 
derihraitives sudi as hydroxypropjdmeth^ ceQulose and polyvinyl-pyrrolidine (PVP). The 
powder carrier will form a gd in the nasal cavity. The powder composition may be 
presented in imit dose form for example in capsules or cartridges of e.g,y gelatin or blister 
packs firom which the powder may be administered by means of an inhaler. 

When desired, formulations can be prepared with enteric coatings adapted for 
sustained or controlled release administration of the active ingredient. For example, tiie 
compounds of the present invention can be formulated in transdermal or subcutaneous 
drug delivery devices. These delivery systems are advantageous when sustained rdease of 
the compound is necessary and when patient compliance with a treatment regimen is 
crucial. Compounds in transdermal delivery systems are firequentiy attached to an skin- 
adhesive solid support The compound of interest can also be combined with a penetration 
enhancer, e.g., Azone (l-dodecylazacydoheptan-2-one). Sustained rdease delivery systems 
are inserted subcutaneously into to the subdermal layer by surgery or injection. The 
subdermal implants encapsulate the compound in a hpid soluble membrane, e.g., silicone 
rabber, or a biodegradable polymer, e.g., polylactic add. 

The pharmaceutical preparations are preferably in unit dosage fomnis. In such form, 
the preparation is subdivided into unit doses containing appropriate quantities of the active 
component The unit dosage form can be a packaged preparation, the package containing 
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials 
or ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itsdf, or 
it can be the appropriate nmnber of any of these in packaged form. 

Otiier suitable pharmaceutical carriers and their formulations are described in 
Remington: The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Made 
Publishing Company, I9tii edition, Easton, Pennsylvania. Representative pharmaceutical 
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formulations contaitiing a compound of the present invention are described in Examples 
13-19. 



EXAMPLES 

The following pr^arations and examples are given to enable those skilled in the art 
to more clearly understand and to practice the present invention. They should not be 
considered as limiting the scope of the invention, but merely as bang illustrative and 
representative thereof 

EXAMPLE 1 

N^-f l-Benzyi-4-phen yl-piperidin -4-ylmet lT) ^)-fi, 7-Hi^ 

diaininf*10 



p^3 




A mixture of 2-<:Uoro-6,7-dimethyi-q\iinazolin-4-yiamine 1 (X = Q) (900 mg), (1- 
benzyi-4-phenyl-piperidin-4-ylmeth)d)-methyi-amine 2a (R^ = CH3 and R^= phenyl) (440 
mg) and potassium carbonate (250 mg) in 1-butanol (20 ml) was refluxed for 18 hours. 
The cooled reaction mixture was filtered, the filtrate was evaporated, and the residue was 
distributed between water and dichloromethane. The organic phase was dried over 
potassium carbonate, filtered, and evaporated. The residue was purified by flash 
chromatography on silica gd to provide 1.3 g of N^-(l-Benz5d-4-phenyl-piperidin-4- 
yimeth^)-6,7-dimethoxy-lS/^-methyi-quina2»line-2,4-dian^ 10, as an oil, MS: 485 (M^). 

Similarly, following the procedure as described above, but replacing (l-benz)d-4- 
phenyl-piperidin-4-yimethyl)-methyl-anune 2a with other appropriate compounds of 
general Formula 2, and utilizing the modifications known to those skilled in the art, the 
additional compounds of the general Formula I wherein A is benzyl were prepared: 

JV^-(l-Benzyl-4-moipholin-4-yl-piperidin-4-)dmeth)d)-6,7-dimeA 
quinazohne-2,4-diamine 23, MS: 507 ([M + H] "*'); 



]^.(l'-Benzyl-[l,4']bipiperidinyl-4'.yknethTd)-6,7-dimethoxy"^^^ 
quinazolinc-2,4-diamine 24, MS: 504 ([M + H] 
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JV^-( l-Benzyl-4-phen)d-piperid[in-4-yimetiiyi^ 
diamine 25, MS: 483 (M^; 

N^- [ l-Benzyl-4-(2-methoxy-phen)d)-piperidin-4-)^ 
methyi-qmna2oline--2,4-dianiine 26, MS: 527 (M^; 

2^-(l'-Benz5d-2^3^5^6•-tetrahydro-lH-[3,4']bipy^ 
dimefhoxjr- JSr^-meth)d-quina2oline-2,4-diamine 27, MS:499 ([M + H] '^i 

tf' [ l-Benz)^-4-(4-fluoro-phenyi)-piperidin-4-ylmeliiyl] -6,7-dimethox5r- IV^- 
methyi-quiiia2oline-.2,4-diaiuine 28, MS: 516 ([M + H] 

N^-[l-Benzyi-4-(4-metioxy^-phenyi)-piperidin--^ 
methyi-quinazoline-2,4-dianiine 29, MS: 528 ([M + H] '^); 

N^-(l'-Benz)d-2^3^5^6^-tetrahydro-lH-[2,4']bipyridm 
dimethoxy- N^-meli)d-quinazoline-2,4-diainine 30, MS: 499 ([M + H] '*'); 

W^-(l-Benzyi-4-methyi-piperidin-4-^bnet^^ iST^-methyl- 
quinazoline-2,4-diainine 31, MS:436([M + H] or 

jN^-(l-Benzyl-4-thiophen-2-yl-piperidin'-4-yim 
quinazoline-2,4-diamme 32, MS: 504 ([M + H] % 

EXAMPLE2 

6J-Dimetfaoxv- J^J^-(4-phenyi-piperidin-4-yimethyl^ 

11 




To a solution of N^-(l-Benzyl-4-phenyi-piperidin-4-ylmethyl)-6,7-dimethoxy" N^- 
methyl-quinazoline-2,4-diainine 10, (1.3 g) and ammonium formate (2.2 g) in 24 ml 
methanol and 6 ml water was added 10% Pd-C (250 mg). After stirring under reflux for 
two hours, the reaction mixture was cooled and filtered through cdite. The filtrate was 
concentrated to a small voltune, made basic with potassium carbonate, and extracted with 
dichloromethane. The extract was dried over potassium carbonate, filtered, and 
evaporated. The residue was chromatographed on silica gd to provide 800 mg of 6,7- 
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dimethoxy- iN/^-(4-phenyl-piperidin--4-ylinethyl)- 2^-methyl-qumazoline-2,4-diainine 11 
as a white powder, MS: 407 (M*), 

Sinularly, following the procedure described in Example 2, but replacing JSf^-(l- 
Benzyl-4-phenyi-piperidin-4-ylmethyi)-6,7-diniethoxy- JV^-nie& 
diamine 10 with other appropriate compounds of general Formula 3, and utilizing the 
modifications known to those skilled in the art, the additional compounds of the general 
Formula I wherein A is hydrogen were prepared: 

6,7-Dimethoxy-]s^-(4-phenyl-piperidin-4-^dmetii^ 33, 
MS: 393 (M*"); 

N^-[l,4']Bipiperidinyl-4*-ylmeth)i-6,7-dimethoxy-2sf methyl-^ 
diamine 34, MS: 415 (M^); 

6,7-Dimeflioxy- N^-[4-(2-methoxy-phenyi)-piperidin-4-yimethyl]- N^-metii^- 
quinazoline*2,4-diamine 35, MS: 437 (M^; 

6,7-Dimethoxy- JV^-methyl- N^-(4-morpholin-4-yi-piperidin~4-ylmethyl)- 
quinazoline"2,4-diamine 36, MS: 417 ([M + U]^; 

6,7-Dimethoxy- iST^-methjd- JV^-(2'3',5',6*-tetrahydro-Ltf-[3,4']bipyridinyi-4'- 
yhnethyi)-quinazoline-2,4-diamine 37, MS: 409 ([M + H]"^); 

N^- [4-(4-Fluoro-phenyi)-piperidin-4-ylmethyl]-6,7-dimethoxy- N^-methyl- 
quinazoline-2,4-diamine 38, MS: 426 ([M + H]""); 

6,7-Dimethoxy- N^-[4-(4-methoxy-phenyl)-piperidin-4-ylmeth)i]- N^-methyl- 
quinazoIine-2,4-diamine 39, MS: 438 ( [M + H]**^); 

6,7-Dimethoxy- N^-methyl- N^-(2',3',5',6'-tetrah7dro-lH-[2,4']bipyiidinyl"4'- 
ylmeth^)-qiiinazoline-2,4-diamine 40, MS: 409 ([M + H]"^); 

6,7-Dimethoxy- N^-methyl- N^-(4-thiophen-2-jd-piperidin-4-yimeth)d)- 
quinazoline-2,4-diamine 41, MS: 414 ( [M + H]'^); or 

6,7-Dimethoxy- N^-methyl- N^-(4-meth)d-piperidin--4-)dmethyi)-quinazoline-2,4- 
diamine 42, MS: 346 ([M + H]"*"). 
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EXAMPLES 

l-(4"(r(4-Amino-6,7-dimethoxy-qximazolin-2'ylVm€ 

pipprirltn- UyiVl-cvdopropyi-methanone 12 




A mixture of 6,7-dimethoxy- JS/^-(4-phe3i)d-piperidm--4-)dinethyl)-- N^-methyi- 
qiiinazoline-2,4«diamine 11 (125 mg), ethyl acetate (10 ml) and aq, sodium bicarbonate 
(10 ml) was stirred vigorously while 40 jiL of cydopropylcaibonyl chloride were added 
slowly via syringe. After 30 min., the reaction mixture was worked up as usual to yield 
l-(4-{[(4-Amino-6,7-dimethoxy-quinazolin-2-^)-methyl-amino]-meth3d} 
pq>eridin-l-yi)-l-cyclopropyl-methanone 12, MS: 476 ([M + HJ"^ The crude base was 
converted to the hydrochloride salt as a white powder (120 mg). 

Similarly, following the procedure described in Example 3, but replacing 
cydopropylcarbon)d chloride with other appropriate carbonyl chlorides, optionally 
replacing 6,7-dimethoxy- N^-(4-phenyi-piperidin-4-yimethyl)'N^-methyl-quinazoline-2,4- 
diamine 1 1 willi quinazolines from Example 2, and utilizing the modifications laio'wn to 
those skilled in the art, the additional compounds of the general Formula I wherein A is - 
C(0)R' were prepared: 

l-(4-{[(4-Amino-6,7-dimethoxy-quinazolin-2-yl)-meth)i-amino]-methyl}-4- 
phenyl-piperidin-l-yl)-l-furan-2-yl-methanone 43, MS: 501 (M^); 

l-{4-[(4-AnMno-6,7-dimethoxy-quinazolin-2-yiamino)-methyl]-4-phen^- 
piperidin-l-yi}-l-furan-2-)i-methanone 44, MS: 488 ([M + H]*); 

l-(4'-{[(4-Amino-6,7-dimethoxy-quinazoIin-2-yl)-methyl-amino]-methyl}- 
[l,4']bipiperidinyi-l'-yi)-l-furan-2-yi-methanone 45, MS: 508 (M^); 

l-(4-{[(4-Amino-6,7-dimethoxy-quinazolin-2-yl)-methyl-aniino]-methy^ 
morpholin-4-yl-piperidin-l-yl)-l-furan-2-yl-meflianone 46, MS: 511([M + H]'*0; 

l-(4-{[(4-Amino-6,7-dimethoxy-quinazolin-2-yl)-methyl-aDaino]-methyl}-4^ 
phenyl-piperidin-l-yl)-2-phenyi-ethanone 47, MS: 526 ([M + H]"^; 
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l-(4-{ [(4-Ainmo-6,7-dimethoxf-qiiinazol^^ 
phen)d-piperidin-l-)4)-butan-l-one 48, MS: 478 ([M + H]^); 

l-(4-{[(4-Ainmo-6,7-dimethox7-quinazolin-2-yl)-me^^ 
phenyl-piperidin-l-yl)-ethanone 49, MS: 450 ([M + H]^); 

l-(4-{ [(4-Aiiimo-6,7-dimet3iox7-quinazolm-2-)d)-m 
phenyi-piperidin'-l-yi)-propan-l-one 50, MS: 464 ([M + H]'*^; 

l-(4-{[(4-Amino-6,7-dimel]ioxy-quina2»lm-2-^)-m 
phenyi-piperidin-l-yl)-2-meth)d-propan-^ 51, MS: 478 ([M + H]"*^); 

l-(4-{[(4-Ainmo-6,7-dimetiioxy-quina2olin-2-y^^ 
phen)d-piperidin-l-)d)-2,2-dimetli)i-propan-l-^^ 52, MS: 492 ([M + H]^); 

l-(4-{[(4-Ainino-6,7-dimethoxy-quinazolin-2-yl)-m^^ 
phenyi-piperidin-l-yi)-l-pyridm-3-yl-methanone 53, MS: 513 ([M + H]"*"); 

l-(4-{[(4-Aiiiino-6,7-dimetlioxy-qumazolin-2-yi)^^ 
phenyl-piperidm-l"yl)-l-(4-methoxj^-phenyi)-median^ 54, MS: 542 ([M + H]"*"); 

4-{ [ (4-Amin(>6,7-dimethoxy-qxiina2olin-2-)d)-me& 
piperidine-l-carboxylic add dietibylamide 55, MS: 507 ([M 4- H]"*"); 

l-(4-{[(4-Amino-6,7-dimetiioxy^qtdnazolin-2-yi)-m 
phenyl-piperidin-l-yi)-l-phen^-methanone 56, MS: 512 ([M + H]"^); 

l-(4-{[(4-Amino-6,7-dimethoxy-quina2olin-2-yl)-meth)d-a^ 
phenyi-piperidin-l-yl)-l-(4-cUoro-phenyl)-methanone 57, MS: 546 ([M + H]"**); 

l-(4-{ [(4-Amin<>-6,7-dimethoxy-qiiina2olin-2-yi)-meth^ -methyi}-4- 
phenyl-piperidin-l-yI)-l-tMophen-2-yl-medianone 58, MS: 518 ([M + H]"*^); 

1- [4-{ [(4-Aiiimo-6,7-dimethoxy-quinazolin-2-yl)-metliy 
fluoro-phenyl)-piperidiii-l-)i]-butan-l-one 59, MS: 496 ([M + H]"^); 

[(4-Ainino-6,7-<iimet]ioxy-qumazol^ 
methyl-piperidin-l-yi)-butan-l-one 60, MS: 416 ([M + H]*"); 

l-(4-{[(4-Amino-6,7-dimethoxy-qmnazolin-2-yl)-me11iyl-ainin 
3^4^5^6'-tet^ahydro-2'H-[2,4']bipy^idiny^r-)d)-p^opa^^ 61, MS: 464 (M^); 
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-{ [(4-Ainino-6,7-dimethoxy-Hjuinaz^ 
3\4'>5\6'-tetrahydro-2'H-[2,4']bipyridinyl-l*-y^^ 62, MS: 502 

l-(4*-{[(4-Amino-6,7-dimethox7-quinazolin-2-yi)-melhyi^ 
3\4\5^6'-tetiahydro-2'H-[2,4*]bipyridin5d-l'-yi)-2-me^^ 63, MS: 478 

l-(4'-{[(4-Ammo-6,7-dimethQxy-^umazal^ 
3X5^6'-tetrahydro-2'H-[2,4']bipyridinyi-r-^^ 64, MS: 450 (M^); 

l-(4'-{[(4-Aimno-6,7-dimethoxy-quinazolin-2-yl)-meth^-am 
3\4;5^6'-tetrahydro-2'H-[2,4*]bipyridinyi-l*-yl)-butan-l-on^ 65, MS: 478 (M^); 

l-(4 -{ I(4-Amino-6,7-dimethoxy-quinazolin-2-yl)-me^^ -methjd}- 
3\4;5\6'-tetohydro-2'H-[2,4']bipyridin)d-l*-)i)-^^ MS: 492 

(M^); 

l-(4-{l(4-Amino-6,7-dimetlioxy-quina2olin^^ 
3^4^5^6'-tetrahyd^o-2'H-[2,4']bipyricIinyI-r-yl^ 67, MS: 512 (M^); 

l-(4-{[(4-Aniino-6,7-dimethoxy-qiiinazolm-2-^)-meth)d-amino]-m^^ 
phenyl-piperidin-l-yi)-2-cydopropyl-ethaiione 68, MS: 490 ([M + H]"*"); 

l-(4-{[(4-Ai3aino-6,7-dimetlioxy-quina2olm-2-^^ 
phenyl-piperidin-l-yl)-l-cycIopentyi-methanone 69, MS: 504 ([M + H]**^; 

l-(4-{ [(4-Amino-6,7-dimethoxy-quinazolin-2-yl)-methyl^ -methyl}-4- 
phenyi-piperidin-l-yl)-l-cydobutyl-inetbanone 70, MS: 490 ([M + H]"*^); 

l-(4-{[(4-Ainino-6,7-dimethox7-qmnazolin-2-yl)-me4^ 
phenyl-pipaidin-l-)d)-l-cydoprop}i-me&arione 71, MS: 476 ([M + H]"**); 

1- [4-{ [(4-Aiiiino-6,7-dimethoxy-qumazolin-2-yi)-methyl-ai^ 
methoxy-phenyi)-piperidin--l-yl]-butan-l-one 72, MS: 507 (M^); 

1" [(4-Ainino-6,7-dimethoxy'-quinazol^^ 
inethox)r-phenyi)-piperidin-l-yil-butan-l-one 73, MS: 508 ([M + H]**"); 

1 - [4-{ [(4-Ainino-6,7-dime1±ioxy-quina2olin-2-yl)-methyi-a^^ -inethyl}-4-(4- 
metiioxy-phenyl)-piperidin-l-yi]-l-cydopropyl-methanone 74, MS: 506 ([M + H]*^);©! 

l-(4-{[(4-Amino-6,7-dimethox7-qumazolin-2-^^ 
thiophen-2-)d-piperidin-l-yl)-butan-l-one 75, MS: 507 (M^; 
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EXAMPLE4 

6.7-DimethQXV-N^>meth)d-N^-r4-phenvl-l-(propane>2>s^^ 




To a solution of 6,7-dimethoxy- N^-(4-phenyl-piperidiii-4-)dmethyi)- W^-methyl- 
quinazoline-2»4-diaiiiine 11 (250 mg) in 20 ml of dicbloromethane containing 250 pi of 
triethyianaine was added dropwise with stirring a solution of 70 pi of isopropylsutfonyl 
cbloride in 7 ml of dicfaloromethane. After stirring at room temperature for two hours, the 
reaction mixture was worked up and the crude product was subjected to flash 
chromatography. The resulting 6,7-dimethoxy-N^-methyi-JV^-[4-phenyl-l-(propane-2- 
sulfon^)-piperidin-4-yhnethyi]-quina2oline-2,4-diamine 13, MS: 514 ([M + H]"*"), was 
converted into the hydrochloride salt, which crystallized from ethanol/ether to furnish 300 
mg as pale yellow crystals.Similarly, foflowing the procedure described in Example 4, but 
replacing isopropylsulfonyl chloride with other appropriate sulfonyl chlorides, optionally 
replacing 6,7-dimethoxy- iV^-(4-phenyi-piperidin-4-ylmethyl)- iSl^-methyi-quinazoline- 
2,4-diamine II with quinazolines from Example 2, and utilizing the modifications known 
to those skilled in the art, the additional compounds of the general Formula I wherein A is - 
S(0)2R^ were prepared: 

N^- ( l-Methanesulfonyi-4-phen)d-piperidin-4-ylmethyl)-6,7-dimethoxy-N^^ 
methyi-quina2oline-2,4-diaiiiine 76, MS: 514 ([M + H]"**); 

jN^-(l-Ethanesulfonyl-4-phenyl-piperidin-4-ylmethyl)-6,7-dime& 
quinazoKne-2,4-diamine 77, MS: 500 ([M + H]"*^); 

6,7-Dimethoxy-N^-methyl-]S^-[4-phen)d-l-(propane-l-sulfonyl)-piperidin-4- 
ylmethyi]-quinazoUne-2,4-diamine 78, MS: 514 ([M + H]"*'); 

^^^.(l•.Methanesulfonyl-2^3^5^6'-te1xahydro-l'H-[2,4']bipyri^^ 
6,7-dimethoxy-N^-methyi-quinazoline-2,4-diamine 79, MS: 486 {[M + H]^); 

6,7-Dimethoxy-N^-methyl-N^-[l^~(propane«l-sulfonyl)-2',3^5\6'-t^^ 
[2,4']bipyridinyi-4*-yhnethyl]-quinazoUne-2,4-diamine 80, MS: 514 ([M + H]**"); 
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36 



6,7-Dim€thoxy-i^-metiijd-A^-[l'-(propane-2-sulfon)4)-2'3\5^6*-te^ 
(2,4']bip7ridmyi-4'-yImefli)d]-qumazoIm€-2,4-diaimne 81, MS: 514 ([M + H]*); 

W^-(l'-Ethanesulfonyi-2'3^5\6'-tetrahydro-rif-[24lbip)ai 
dimethoxy-N^-meth^d-qumazo]ine-2,4-diamine 82, MS: 500 ([M + H]^); or 

J^-(l-Cydopropanesulfonyl-4-phenyl-piperidin-4-ylme^^ 
melli)4-qumazoline-2,4-cliainine 83, MS: 512 ([M + 1S\*). 



EXAMPLES 

p^periHin -l-yl)-l-ftetrahyclro-furan-2-^')-medianonel4 




To a solution of 6,7-dimethoxy- 2^-(4-phenyl-piperidin-4-ylmetliyl)- N^-methyl- 
qumazoIine-2,4-diamine 11 (210 mg), tetrahydro-2-fiiroic add (70 mg) and triethylamine 
(180 fxL) in dichloromediane was added BOP reagent (benzotriazol-l-yioxy- 
tris(dimethyianiino)phosphoiiiuin hexafluorophosphate) (250 mg). The mixture was 
stirred at room temperature for 20 hours, evaporated to dryness, and distributed between 
ethyl acetate and water. The organic phase was washed with sodium bicaibonate, brine, and 
dried over sodium sulfate. The crude product was purified by flash chromatography to 
provide l-(4-{[(4-Aniino-6,7-dimethoxy-quinazolin-2-yl)-methyi-amino]-methyi}-4- 
phenyl-piperidin-l-)4)-l-(tetrahydro-furan-2-)d)-methanone 14, MS: 506 ([M + H]**"), 
which was converted into the HCl salt 180 mg as white crystals. 

Similarly, following the procedure described in Example 5, but replacing tetrahydro- 
2-furoic add with other appropriate adds, optionally replacing 6,7-dimethoxy- 2»J^-(4- 
phenyl-piperidin-4-*5dmeth3d)- jN^-mefliyl-quinazoline-2,4-diamine 11 with quinazolines 
from Example 2, and utilizing the modifications known to diose skilled in the art, the 
additional compounds of the general Formula I v^erein A is -C(0)R^ were prepared: 
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Acetic acid 2-(4-{[(4-amino-6,7-dimethoxy-qumazolin-2-yl)-meth^^ 
metiiyl}-4-phenyl-piperidin-l-yl)-l,l-dime^ ester 84, MS: 536 ([M + H]"**); 

l-(4-{[(4-Ammo-6,7-dimethoxjr-quina2oIin-2-yi)-methyl-amm 
phenyl-piperidin-l-yl)-2-metho3qr-ethanone 85, MS: 480 ([M + H]"^); 

l"(4-{ [(4-Amino-6 J-dimedioxy-quuiazQl^ 
phenyi-piperidin-l-)d)-l-moipholin-4-yl-methanone 86, MS: 521 ([M + H]^); 

l-(4-{[(4-Armno-6,7-dimethoxy-qiiina2olm-2-yi)-methy^ 
phenyi-piperidin-l-yl)-2-hydroxy-2-methyl-propaii-l-one 87, MS: 494 ([M + H]"*"); 

1 -(4 -{ [ (4-Amino-6,7-dimethaxy-quina2olm-2-^)-metli^-ai^ -meth]d}- 
3^4^5\6'-tetrahy<ko-2'if-[2,4']bipyridmyi-l'-yi)-^ 88, MS: 513 

3-Aimno-l-(4-{[(4-ammo-6,7-dimethoxy-quina2olin-2-yl)-m 
methyi}-4-.phenyl-piperidin-l-yi)-propan-l-one 89, MS: 478 (M^); 

l-(4-{[(4-Aiiiino-6,7-dimethoxy-<iuinazolin-2-yi)-me^ 
phenyi-piperidin-l-yi)-2-meliylamino-efl^ 90, MS: 479 ([M + H]'*^; 

1- (4-{[(4-Aniino-6,7-dimethoxy-qiuiiazolin-2-)d)-me^ 
phenyi-piperidm-l-yi)-3-hydroxy-butan-l-one 91, MS: 494 ([M + H]"*^); 

2- Amino-l-(4-{[(4-amin<>6,7-dimetho3Ey-qtimazo^^ 
inethTd}-4-phenyi-piperidin-l-yi)-etfaanone 92, MS: 465 ([M + H]"^); 

l-(4-{[(4-Aiiiino-6,7-dimethoxy-quinazolm-2-yl)-m 
phenyl-piperidm-l-yi)-4,4,4-trifluoro-butan-l-one 93, MS: 532 ([M + H]"*^); 

l-(4-{[(4-Amino-6,7-<limethoxy-quma2oIm-2-yl)-methyi^ 
phenyl-piperidin-l-yl)-l-{tetrahydro-pyran-4-yl)-methanone 94, MS: 520 ([M + H]**'); 

1- (4-{ [ (4-Ainmo-6,7-dimetiioxy-quinazolin-2-^)-met^^ -methyl}-4- 
phenyi-piperidin-l-yl)-l-pyridin-2-5d-methanone 95, MS: 513 ([M + H]"^); 

1 - (4-{ [ (4-Amino-6 J-dimethoxy-quinazolin-2-yl)-meth}d-ammo] -methyi}-4- 
phenyi-piperidin~l-yl)-l-pyrroHdin-2-yl-methanone 96, MS: 505 ([M + H]'*'); 

2- Amino-l-(4-{[(4-ammo-6,7-dimedioxy-quinazolin-2-^^ 
methyi}-4-phenyI-piperidm-l-)4)-3-pheii^"propan-l-one 97, MS: 555 ([M + H]*); 
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l-(4-{[(4-Ammc)-6,7-<iimethoxjr-quina2olm 
phenyi-piperidiii-l-yl)-4-hydroxy-butan-l-one 98, MS: 494([M + H]"*0; 

l-(4-{[(4-Amino-6,7-dimethox7-quinazolin-2-yl)-met]i 
phen)d-piperidin-l-yl)-l-(tetrahydro-fiii:an-3-^^ MS: 505 (M^); 

{ [(4"Amino-6>7-dime11ioxy-quina2olin-2-yl)-^^ -methyl}-4- 
phenyl"piperidin-l-yl)-butane-13-dione 100, MS: 528 (M^; 

l-(4-{[(4-Ammo-6,7-dimellioxy-qumazolin-2-yl)-m 
phenyl-piperidin-l-yi)-3-methyl-butan-l--one 101, MS: 491 (M^); 

l-(4-{ I(4-Aiiiino-6,7-dimetiioxy-quinazolin-2-yi)-met^^ -methyl}-4- 
phenyl-piperi(iin-l-yi)-2-hydroxy-eflianone 102, MS: 465 (M*); 

l-(4-{[(4-Amino-6,7-dimethoxy-quinazolin-2-yi)-inethyi 
phen]d-piperidin-l-yi)'l-(S)-tetrahydro-fui:an-2^^^ 103, MS: 505 (M^); 

l-(4-{[(4-Ainmo-6,7-dimedioxy-quinazoIm-2-)d)-met^^ 
phenyI-piperidin-l-yi)-l-(R)-tetrahydro-ftn^ 104, MS: 505 (M*); 

l-(4-{[(4-Aimno-6,7-dimetioxy-qxunazolin-2-^)-meth^ 
phenyl-piperidin-l-yl)-l-(R)-pyiToUdin-2-yi-meti^ 105, MS: 504 (M^); 

l-(4-{[(4-Aiiiino-6,7-dimethoxy-qiiinazolin-2-yi)-me^ 
phenyl-piperidin-l-yi)-l-(S)-pyrroUdin-2-]^-methaiione 106, MS: 504 (M*); 

l-(4-{[(4-Ainino-6,7-dimethoxy-quinazolin-2-yl)-me^ 
phenyi-piperidin-l-yi)-3-hydroxy-propan-l-oBe 107, MS: 480 ([M + H]"*"); 

I (4-Aiiiino-6,7-dimethoxy-qumazolm-2-yl)-m 
phenyl-piperidin-l-)4)-3-hy<froxy-3-metfayl-butan-l-on^ 108, MS: 507 (M^); 

l"(4-{[(4-Amino-6,7-dimethoxy-quina2olin-2-yl)-methyl-amm 
phenyl-piperidin-l-yl)-3-hydroxy-2,2-dimeth)d-prop^^ 109, MS: 507 (M^); 

3-Ammo-l-(4'{[(4-amino-6,7-dimethoxy-quina2olin-2-yl)-m 
methyl}-4-phen)d-piperidm-l-yI)-3-methyl-bu1a^^ 110, MS: 507 ([M + H]"*^; 

[3-(4-{[(4-Amino-6,7-dimetiioxy-quinazolin-2-yi)-methyl^ 
phenyl-piperidin-l-yi)-l,l-<Hmethyi-3-oxo-propyl]-c^^ add tcrt-butyi ester 111, MS: 
607 ([M + H]-"); 
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1- U4-Aimno-6>7-dimethox7-^uinazoIin-2-j4)-me^ -methyi}-4- 
phenyl-piperidm-l-3d)-l-(4,5-<iihydro-lH-iinidazol-2-yl)^ 112, MS: 504 ([M + 

H]*); 

(S)-l-(4-{[(4-Ainino-6J-dimethoxy-quina2»lm^ 
phenyi-piperidm-l-yi)-3-hydroxy-butan-l-one 113, MS: 504 ([M + H]"*); or 

(R)-l-(4-{ [(4-An3ino-6,7-dimethox7-qiima2olin-2^^^ -methyl}-4- 
phenyi-piperidin-l-yi)-3-hydrox5r-butaii-l-one 114, MS: 494 ([M + H]**^). 



EXAMPLE6 

4-{f(4^Amiiio-fi^7>r1i methoxy-qumazolm-2"^)^ 

piperidine-l-carboxjdic add pyridin-Vy lamiH^ 1 ^ 




To a solution of 6,7-dimethoxy- 2V^-(4-'phenyl-piperidin-4-ylmethyi)- N^-methyl- 
qiiinazoline-2,4-(iiamine 11 (340 mg) in dichloromethane (5 ml) was slowly added 
dropwise with stirring a dilute solution of 3-pyridylisoq?anate in toluene. The progress of 
tiie reaction was monitored by TLC After completion of the reaction, aq. sodium 
carbonate was added and tiie mixture was extracted with dichlorometliane. The extract was 
washed with water, dried over m^esium sul&te, and evaporated. The residue was 
chromatographed on silica gd, to yield 4-{ [(4-Amino-6,7-dimethoxy-quinazolin-2-yi)- 
methyl-amino]-methyl}-4-phen)d-piperidine-l-carboxylic add pyridin-3-yiamide 15, MS: 
528 ([M + H]"*^, Treatment of the product with HQ in methanol/ethyl acetate gave 242 mg 
of the hydrochloride salt 

Similarly, following the procedure described in Example 6, but repladng 3-pyrid)d- 
isocyanate with other appropriate isocyanates, optionally repladng 6,7-dimethoxy-N^-(4- 
phenyl-piperidin-4-ylmethyl)-W^-meth^-quina2oline-2,4-diainine 11 with quinazolines 
from Escample 2, and utilizing the modifications known to those skilled in the art, the 
additional compounds of the general Formula I wherein A is 
"C(0)NR^^ were prepared: 
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4-{ [(4-Ainino-6,7-dimeliioxy-quinazol^^ 
piperidine-l-carboxjdic add dimethyiamide 115; MS: 479 ([M + H]"*^); 

4-{ [(4-AinincH6 J-dimethoxy-quinazoIin-2-yl)-met^^ -methyi}-4-phen)d- 
piperidine- l-carboxjrlic add methj^amide 1 16, MS: 465 ( [M + H]^); 

4-{ [(4-Amino-6,7-dimethoxysimnazolm-2-yi)-metl^^ -meth)d}-4-phenyl- 
piperidine-l-carboxylic add tert-but]^ianiide 117, MS: 507 ([M + H]'*^; 

4-{[(4-Aiiuno-6,7-dimetlioxy-quinazoIin-2-)d)-m 
piperidine-l-carboxylic addphenyiamide 118, MS: 527 ([M + H]"*^); 

4-{ [(4-Amino-6,7-dimetiioxy-quina2olm-2-^)-meth^ -metiijd}-4-phenyl- 
piperidine-l-carboxjdic addbutylamide 119, MS: 507 ([M + H]"*^); 

4-{[(4-Ainino-6,7-dimethoxy-quinazolin-2-yi)-met^^ 
morpholin-4-yl-piperidine-l-carboxyiic add phenylamide 120, MS: 536 ([M + H]"^); 

4 -{ [(4-Ainino-6,7-dimetiioxy-quiiiazolin^ 
tetrahydro-2'H-[3,4']bipyridiiiyl-l'-caiboxj^^ add phenykmide 121, MS: 528 ([M + H]""); 

4 -{ [ (4-Amino-6,7-dimethoxy-quinazolin-2-)d)-metb)d-aii^ -methyl}-3*,4*,5',6*- 
tetrahydro-2'jFf-[2,4']bipyridinyl'-l'-carboxyiic add propyiamide 122, MS: 493 (M^); 

4*-{[(4-Amino-6,7-dimethoxy-quina2olin-2-)d)-met^^ 
tetrahydro-2'H-[2,4']bipyridinyl-l'-carboxyKc add ferT-butylamide 123, MS: 507 (M*); 

4-{[(4-Aimno-6,7-dimethoxy-quinazolin-2-yl)-^ 
tetrahydro-2'H-[2,4']bipyridinyl-l'-carboxyiic add isopropylamide 124, MS: 493 (M^); 

4-{[(4-Aimno-6,7-dimethoxy-^iimazolin-2-^)-m^^ 
tetrahydro-2'H-[2,4']bipyridinyl-l'-caiboxyiic add etii)damide 125, MS: 479 (M*); 

4'-{[(4-Amino-6,7-dimethoxy-^iiinazolm-2-yl)-methy 
tetxahydro-2'H- [2,4']bipyridinyi-l'-carboxyiic add butyiamide 126, MS: 507 (M^); 

4*-{[(4-Amino-6,7-dimetiioxy-quinazolin-2-yl)-m 
tetrahydro-2*H-[2,4*]bipyridin^d-l'-carboxyKc add phenylamide 127, MS: 527 (M^); 

4'-{[(4-Amino-6,7-dimethoxy-qiiinazolin-2-)d)-methyl-an^ 
tetrahydro-2'H-[2,4']bipyridinyl-l'-caiboxylicadd (3-fluoro-phenyi)-amide 128, MS: 545 
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4-{[(4-Aimno-^,7-dimethox7-quina2olm-2-)d)-m 
fluoro-phenyl)-piperidine-l-caiboxylic add pyridin-3-)damide 129 MS: 546 ((M + H]"*^); 

" 4-{[(4-Aiiuno-6,7-dimethoxy-qiiina2olin-2-yl^ 
piperidine-l-carboxylic add pyridin-2-yiamide 130, MS: 528 ([M + H]^; or 

l-(4-{[(4-Aixiino-6,7-dimethox7-qumazolin-2-yi)-m 
phenyl-piperidin-l-yl)-l-(4-methyl-pipera2m-l-yi)-met^ 131, MS: 534 ([M + H]""). 



EXAMPLE? 

N^-fl-f2.3- DihvdrO'benzorL4ldioxiD-6-ylme&^ 

dimetfaoxy-N^ -mefrTiYi-qiiin azolme-2.4^diamine 16 




To a solution of 6,7-dimethoxy- N^-(4-phen)4-piperidm-4-ylinetiiyl)- N^-methyi- 
quinazoline-2,4-diamine 11 (250 mg) and l,4-benzodioxan-6-carboxaldehyde (105 mg) in 
1,2-dichloroethane (5 ml) was added sodium tiiacetoxyborohydride (140 mg) in one 
portion. The mixture was stirred at room temperature for two days. Aqueous NaOH (IN, 5 
ml) was added and stirring was continued for one hour. The product was isolated by 
ejrtraction with dichloromethane and purified by flash chromatograpy, to yield N^-[l-(2,3- 
Dihydro-benzo[l,4]dioxin-6-ylmethyl)-4-phen)d-piperid^ 

N^-methyl-quinazoline-2,4-diamine 16, MS: 556 ([M + H]"*0- Treatmoat of the product 
with HQ in methanol/ethyi acetate gave 320 mg of the dihydrochloride salt 

Similarly, following the procedure described in Example 7, but replacing 1,4- 
ben2X)dioxan-6*carboxaldehyde with other appropriate carboxaldehydes, optionally 
replacing 6,7-dimethoxy- A?^-(4-phenyl-piperidin-4-yimeth^)- N^-metiyi-quinazoline- 
2,4-diamine 11 with quinazolines from Example 2, and utilizing the modifications known 
to diose skilled in the art, the additional compounds of the general Formula I wherein A is * 
(CH2)o-iR^ were prepared: 

l-(4-{[(4-Amino-6,7-dimethoxy-quinazolin-2-)d)-methyl--ainino]-methyl}-4- 
phenyl-piperidin-l-yi)-l-(2,3-dihydro-ben2o[l,4]dio3dn-2-yl)-methanone 132; MS: 570 
([M + HD; 
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JS^- [ l-(2,5-Dimethyl-benzyl)-4rphen)d-piperidm-4-yi^ -6,7-dimethoxy-J^- 
methyl«qmnazoline-24-diainine 133, MS: 526 ([M + H]"^); 

N^-[l-(2,4-Dimethyl-benzyl)-4-plienyl-piperidin-^ 
methyKqumazoline-2,4-diaixiine 134, MS: 526 ( [M + H]"^); 

jN^- [ l"(3-CUoro-benzjd)-4-phen)4-piperidin-4-yimethy^ -6,7-dimethoxy-N^- 
mediyI-qidna2olme-2,4-diamine 135 MS: 533 ([M + H]"*"); 

N^- [ l-(3,5-Dimethoxy-beiizyl)~4-phen)4-piperidin-4-)^ -6,7-climethoxy-N^- 
metiiyl-quiiiazoline-2,4-diai^ 136, MS: 558 ([M + H]"*"); 

N^- [l-(2-CUoro-benzyl)-4-phenyi-piperidin-4-3dnie1^ -6,7-diinetihoxy-2^/^" 
meth3d-quinazolme-2,4-diamine 137, MS: 533 ([M + H]*^); 

N^-(l-CydohexyImethyi-4-phenyI-piperidm-4-yto 
methyi-quinazoline-2,4-diainme 138, MS: 504 ([M + H]"*"); 

6,7-Diinethoxy-N^- [ l-(2-methoxy-benz]|^)-4-phenyi-piperidin-4-ylme^^ -JST^- 
meth)d-quina2oline-2,4-diamine 139, MS: 528 ([M + H]"*^); 

6,7-Dimethoxy-N^-methyl-iS?^-[l-(2-meth)4-ben^ 
ykiiethyil-quinazoline'2,4-diamine 140, MS: 512([M + H]'*'); 

2-(4-{[(4-Ammo-6,7-dimethoxy-quinazolin-2-yl)-met^^ 
phenyl-piperidin-l-yImeaiyl)-benzonitrile 141, MS: 523 ([M + H]"*"); 

[ l-(2-Ethoxy-ben2yl)-4-phenyi-piperidin-4-yimeth^^ 
methyl-quinazoIine-2,4-diamine 142, MS: 542 ([M + H]*^); 

iS^-[l-(2,3-Dihy<fro-benzo[l,4]dioxin-5-yimethyi)-4-phm 
yimetlijd]-6,7-dimethoxy-W^-methyl-quinazo^ 143, MS: 556 ([M + H]"^); 

6,7-Dimethoxy-N'^-meliiyl-N^- [l-(6-methyl-ben2o [13] ciioxoI-5-yimethyl)-4- 
phenyi-piperidin-4-ylmet3iyl]-quinazolme-2,4-diamine 144, MS: 556 ([M + H]"*^); 

l-(4-{[(4-Aimno-6,7-dimethoxy-quinazolin-2-yl)-^ 
phenyi-piperidin-l'^d)-2-pyridin-2-yl-ethanoM 145, MS: 527 ([M + H]'*^; 

J^^^-(l-Cydop^opyimethyi-4-pheny^piperidUul-4-yimethyl^ 
methyl-quinazoline-2,4-diaimne 146, MS: 462 ([M + H]''); 

N^-(l-Bu1yI-4-phenyl-piperidin-4-ylmethyl)-6,7-dimethoxy-^^^ 
quinazoline-2,4-diamine 147, MS: 464 ([M + H]*); or 
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N^- [1"( lH-Iimdazol-2-ylmethyi)-4-phenyi-piperid^ 
J^^-meth)d-qllinazoline-2,4-diamm 148; MS: 488 ([M + H]^), 

EXAMPLES 
quinazo1ine-2^4-diamiTip 17 




To 6,7-dimethox7- N^-(4-phenyi-piperi(iin-4-)dmethyl)- N^-methyl-quina2oline-2,4- 
diamine 11 (129,8 mg) was added CuQ (31.8 mg), butyronitrile (84 nl)> and ethanol (1.0 
ml). Tbis was heated in a 90 °C block for one day. Additional CuQ (31.8 mg) and 
butyronitrile (84 |jd) were added and the reaction heated for an additional day. This was 
chromatographed on silicagel providing N*-[l-(l-iinino-butyl)-4-phen^-piperidin-4- 
yimeth)i]-6,7-dimethoxy-lsr^-methyl-quina2»h^^ 17 as indicated by ^H-NMR 

and MS: 477 ( [M+H]"^). This material was further purified by preparative HPLC to aflford 
the corresponding trifluoroacetic acid salt 

Similarly, following the procedure described in Example 8, but replacing 
butyronitrile with other appropriate nitiiles, optionally replacing 6,7-dimethoxy- iVJ^-(4- 
phenyl-piperidin-4-ylmethyl)- N^-methyi- quinazoline-2,4-dian[iine 11 with quinazolines 
firom Example 2, and utilizing the modifications known to those skilled in the art, the 
additional compounds of the general Formula I wherein A is -C(NR^)R^ were prepared: 

N^-[l«(2-Cydopropyl-l -imino-eth^jd) -4-phenyl-piperidin-4-ylmethyl] -6,7- 
dimethoxy-N^-methyl-quinazoline-2,4-diamine 149, MS: 489 ([M + H]"*"); or 



N^- [ 1"( l-Cydobut)d- l-inuno-meth3d)-4-phen)d-piperidin-4-ylmeth5d] -6,7- 
dimethoxy-N^-meth^-quinazoline-2,4-diamine 150, MS: 489 ([M + H]"*^). 
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EXAMPLE 9 . 
phenyiV4-phenyl-piperid inf*-Urar hoxaim(fo 18 




To l-(3,4-dichlorophenyl)-2-thiourea (66.3 mg, 030 mmol) was sequentially added 
DMF (600 pd), triethylamine (84 pi), and finally a solution of HgQa in DMF (0,50 M, 600 
pi). A portion of the resulting solution (250 yl) was immediately added to a vial containing 
6,7-dimethoxy- N^-(4-phenyl-piperidin-4-yiniethyi)- J^^-nietli^'-qmnazoline-2,4*dianiine 
11 and the mixture was heated in a 55 block ovemi^t Upon cooling Cdite® and silica 
gd were added, and the mixture was filtered ^ough silica gd with 
CHiQzAleOHrNHUOH, 80:20:5. After removal of solvents the product was fiirther purified 
by preparative HPLC to afford the corresponding trifluoroacetic add salt of 4-{ [(4-amino- 
6,7-dimethoxy-quinazolin-2-yi)-methyl-amino]-methyi}-jN'-(3,4-dichloro 
phenyl-piperidine-l-carboxamidine 18, MS: 595 ([M+H]"^). 

Similarly, following the procedure described in Example 9, but replacing l-(3,4- 
dichlorophenyl)-2-thiourea with other appropriate thioureas, optionally rq)lacing 6,7- 
dimethoxy- N^-(4-phenyl-piperidin-4-^dmeth^)- N^-meth^-quinazoline-2,4-diamine 11 
vdth quinazolines fi:om Example 2, and utilizing the modifications known to those skilled 
in the art, the additional compounds of the general Formula I wherein A is 
-C(NR'^)NR^RWe prepared: 

4-{[(4-An3ino-6,7-dimethoxy-quinazolin-2-yi)-methyi-aniino]-methyi}-4-^^ 
piperidine-N-methyl-N-cyano-l-caAoxamidine 151, MS: 525 (M**); 

4-{[(4-Amino-6,7-dimethoxy-quinazolin-2-yI)-meth)d-amino]-methyl}-4-ph^^ 
piperidine-l-carboxyUc add ethyiamide 152, MS: 479 ([M + H]"*"); 

4-{ [(4-Amino-6,7-dimetho3qr-quinazolin-2-yl)-methyi-amino] -methyi}-4-phenyl- 
piperidine-l-carboxamidine 153, MS: 563 (M^); 

4-{[(4-Amino-6,7-dimetho3cy-quinazolin-2-)d)-methyl-amino]-methyi}-N^^ 
4-phenyi-piperidine-l-carboxamidine 154, MS: 577 (M^; 
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4-{ [(4-Aiiuno-6,7-dimetlioxy-qmnazolm-2-)^^^ -methyi}-N-ediyl-4- 
phen)d-piperidine-l-carboxaimdme 155, MS: 477 (M^); 

4-{ [(4-AmmcH6,7-dimetlioxy"qmnazolin-2-^^ 
diphenyi-piperidine-l-carboxamidiiie 156, MS: 525 (M^; 

4r{ [(4-AminQ^6j7^imgthnyy-.qTTtnay/>Ifn-^-yf)«m<^lh}i"ammo] -inethyi}-N- (4- 
fluoro-phen)d)-4-phenyi-piperidine-l-caiboxamidine 157, MS: 657 (M^); 

N^- [ l-( l-Immo-l-morpholin-4-yl-medi)d^ -6,7- 
dime13loxy-J^^-methyl-qllinazolme-2,4-di^^ 158, MS: 633 (M*); 

N^-[l-(l-Immo-l-p]WoUdin-l-yl-metiiy^^ 
dimethoxy-N^-methyi-qiiina2oline-2,4-diai^ 159, MS: 504 ([M + H]"*^); 

4-{ [(4-Amino-6,7-dimethoxy-qumazolin-2-yl)-metiiyi-ain^ -meth^}-iSr-(2- 
ethyl-phenyi)-4-phen3d-piperidine-l-carboxamidine 160, MS: 554 ([M + H]"*"); or 

4-{[(4-Ainmo-6,7-dimedioxy-quinazolin-2-yl)-meth 
cUoro-phenyl)-4-phenyl-piperidine-l-carboxamid^ 161, MS: 561 ([M + H]"*"). 

EXAMPLE 10 

4-(rf4-Amino-6.7-dimeth oxy-qiima2oIiB-2"ylVmeth^^ 

piperidinf*-1-5n dfonic add Himpth yiamide 19 




CH30 



A solution of 6,7-dimetiioxy-W^-(4-phen^-piperidin-4-yimetb5d)-l^-me^^ 
quinazolme-2,4-diainiiie 11 (350 mg), dimeth^dsulfamoyl dbloride (140pl) and 
trieth)damine (240|j1) in tetrahydrofiiian (lOml) was stiiied at room temperature for 24 
hours. The mixture was diluted with water and extracted with ethyl acetate. The product 
was chromatographed on silica gel to yield 4-{[(4-Amino-6,7-dimethoxy-quinazolin-2-yi)- 
methyl 

-ainino]-metii]^}-4-ph€nyl-piperidine-l -sulfonic add dimethyiamide 19, 
MS: 515([M + Hr). 
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Sitmlarly, foflowing the procedure described in Example 10, but replacing 
diniethjdsulfanioyl chloride with other appropriate sulfemo^d chlorides, optionally 
rq^ladng 6,7-diniethoxy- N^-(4-phen5d-piperidin-4-)^meth)d)- iV^-methyi-quinazoline- 
2,4-diarQine 11 with quinazolines from Example 2, and utilizing Ihe modifications known 
to those skilled in the art, the additional compound of the general Formula I wherein A is 
-SO2NRV was prepared: 

4'-{ [(4-Amino-6,7-dimethoxy-quinazolin-2-yl)-methyI-amino] «methyi}-3',4',5',6'- 
tetrahydro-2'H-[2,4']bipyridinyi-l'-suifonic add dimethylamide 162, MS: 515 ([M + H]"^). 

EXAMPLE 11 

4-{[(4-Aminf>- 6J-dimethoxy-quinazolin"2-)d)-methyl-amino1 -methyl 
piperidine-l-carfao3cylic add ethyl ester 20 




A solution of 6,7-dimethoxy- W^-(4-phenyi-pipOTdin-4-yimethyl)-quina2oline-2,4- 
diamine 11 (375 mg), ediyl chloroformate and triethylamine (250jLil) in didiloromethane 
(10ml) was stirred at room temperature for 24 hours. The mixture was diluted with water 
and extracted witihi ethyl acetate. The product was chromatographed on silica gd to yield 4- 
{[(4-'Armno-6,7-dimethoxy-quina2olin-2-yl)-meth)d-anuno]-methyl}-^ 
piperidine-l-carboxjdic add ethyl ester 20, MS: 479 (M*^). 

Similarly, following the procedure described in Example 1 1, but replacing 
ethyichloroformate with other appropriate cbloroformates, optionally replacing 6,7- 
dimethoxjr- N^-(4-phen]i-piperidin-4-yimethyi)- 2s7^-methyl-qu2nazoline-2,4-diamine 11 
with quinazolines from Example 2, and utilizing the modifications known to those skilled 
in the art, the additional compound of the general Formula I Therein A is -C(0)OR^ was 
prepared* 



4'-{ [(4-Amino-6,7-dimethoxy-quinazolin-2-3d)-methyl-amino] -methyl}-3',4',5',6*- 
tetrahydro-2'H-[2,4']bipyridinyl-l'-carboxyiic add eth)i ester 163, MS: 480 ([M + H]""). 
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EXAMPLE 12 



N^-fl'f45-Dihydro-lH-imidazol-2-yD-4-phenyl-piperid^^ 

jN?^-methyl- qiiina7/^lin e->2.4-diainine 21 

N — . 



CKO 




A solution of 6,7-dimethox)r- 2v/^-(4-phenyi-piperidin-4-^dmethyl)- N^-methyi- 
quinazoline-2,4-diarnine 1 1 (174 mg) and 2-chIoroimida2oline hydrogen sulfete (108 mg) 
in acetonitxile (7.5ml) was added triethyianaine (ISOjjl). The mixture was stirred at 55 °C 
for 20 hours. Water (20ml) was added and the product was extracted into 
dichloromethane. The product, N^-[l-(4,5-Dihydro-LH-imida2ol-2-yi)-4-phenyi- 
piperidin-4-yhnethyl]-6,7-dimethoxy-W^-methyi-quinazoUne-2,4-d 21 was isolated 
as the dihydrochloride salt, MS: 476 ([M + H]"^, which crystallized from ethanoVacetone. 



EXAMPLE 13 

6J-Dimethoxy-JNf^-methyl-A r^-f4>phenyi>3A5.6-te^ 

yhnethylVquina2olin e-2,4-dianiine ^2 




A solution of 6,7-dimethoxy- N^-(4-phenyi-piperidin-4-)imethyi)- N^-methyi- 
quina2oline-2,4-diamine 11 (250 mg) and 2-chloropyridine in N-methyi pyrroUdone (5ml) 
was stirred at 130 ""C under nitrogen for 48 hours. The cooled reaction mixture was diluted 
with water and extracted with chloroform. The extract was chromato-graphed on silica gel 
to yield 6,7-dimethoxy-J\r^^methyl-JV^-(4-phenyl-3,4,5,6-tetrahyd^^^ 
4-yhnethyl)-quinazoline-2,4-diamine 22, MS: 485 ([M + HI"*"). 
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Similarly, following the procedure described in Eiounple 13, but replacing 2- 
chloropyridine with other appropriate chloropyridines, optionally replacing 6,7- 
dimethoxjr- N^-(4-phen)d-piperidin-4-ylmethyl)- ^J^-methyi-quina2oline-2,4-dia^mle 11 
with quinazolines from Example 2» and utilizing the modifications known to those sidlled 
in the art, the additional compounds of the general Formula I wherein A is heteroarjd were 
prepared: 

4-{ [(4-Amino-6,7-dimethoxy-quinazolin-2-yI)-meth^-amino] -meth)4}-4-phenyl- 
3,4,5,6-tetrahydro-2H-[l,2']bipyridinyi-5'-carboxylic add amide 164, MS: 528 ([M + H]^) 
;or 

4-{[(4~Amino-6,7-dimethoxy-quinazolin-2-yl)-methyl-amino]-meth)d}-4-^^ 
3,4,5,6-tetrahydro-2H-[l,2']bipyridinyi-3'-carbox5dic add dimeth^^amide 165, MS: 556 
([M + H]-*-). 



EXAMPLE 14 



Composition for Oral Administration 



Ingredient 


%wL/wt. 


Active ingredient 


20.0% 


Lactose 


79,5% 


Magnesium stearate 


0.5% 



The ingredients are mixed and dispensed into capsules containing about 100 mg 
each; one capsule would approximate a total daily dosage. 



EXAMPLE 15 



Composition for Oral Administration 



Ingredient 


%wt/wt 


Active ingredient 


20.0% 


Magnesium stearate 


0.5 % 


Crosscarmellose sodium 


2.0 % 


Lactose 


76.5 % 


PVP (polyvinyipyrrolidine) 


1.0% 
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The ingredieats are combined and granulated using a solvent such as methanol The 
formulation is then dried and formed into tablets (containing about 20 mg of active 
compound) with an appropriate tablet machine. 



EXAMPLE 16 



Composition for Oral Administration 



Ingredient 


Amount 


Active compound 


1.0 R 


Fumaric add 


03 R 


Sodium chloride 


2.0 g 


Methyl paraben 


0.15 g 


Propyl paraben 


0.05 g 


Granulated su^ 


25.5 g 


Sorbitol (70% solution) 


12.85 g 


Ve^um K (Vanderbilt Co.) 


1.0 g 


Flavoring 


0.035 ml 


Colorings 


0.5 


Distilled water 


q.5. to 100 ml 



The ingredients are mixed to form a suspension for oral administration. 



EXAMPLE 17 
Parenteral Formulation (IV) 



Ingredient 




Active ingredient 


025 g 


Sodimn Chloride 


qs to make isotonic 


Water for injection to 


100 ml 



The active ingredient is dissolved in a portion of the water for injection. A sufficient 
quantity of sodium chloride is then added with stirring to make the solution isotonic. The 
solution is made up to weight with the remainder of the water for injection, filtered 
through a 0.2 micron membrane filter and packaged under sterile conditions. 
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EXAMPLE 18 
Suppository Formulation 



Ingredient 




Active ingredient 


1.0% 


Polyeth)dene glycol 1000 


74.5% 


Polyethylene glycol 4000 


24.5% 



The ingredients are mdted together and ixiixed on a steam bath, and poured into 
5 molds containing 2.5 g total weight 



EXAMPLE 19 
Topical Formulation 



Ingredients 


grams 


Active compound 


0.2-2 


Span 60 


2 


Tween60 


2 


Mineral oil 


5 


Petrolatum 


10 


Method paraben 


0.15 


Propyl paraben 


0.05 


BHA (butylated hydroxy anisole) 


0.01 


Water 


q.s. 100 



AH of the ingredients, except water, are combined and heated to about 60 "^C with 
10 stirring. A sufficient quantity of water at about 60 °C is then added with vigorous stirring to 
emulsify the ingredients, and water then added q.s. about 100 g, 

EXAMPLE 20 

Nasal Spray Formulations 

Several aqueous suspensions containing from about 0.025-0.5 percent active 
15 compound are prepared as nasal spray formulations. The formulations optionally contain 
inactive ingredients such as, for example, microcrystalline cellulose, sodium 
carboxymethylcellidose, dextrose, and the like. Hydrochloric add may be added to adjust 
pH. The nasal spray formulations may be delivered via a nasal spray metered pump 
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typically delivCTing about 50-100 microliters of formulation per actuation. A typical dosing 
schedule is 2-4 sprays every 4-12 hours. 

EXAMPLE21 

f^lprazosin Binding (Alpha-1 Adrenoceptor) Assay 

Alpha- lA, alpha-lB> and alpha- ID adrenoceptor transfected CHO-Kl cells, prepared 
using tie methods described in Chang et al., jFEB5 Lett. 1998, 422, 279-283, were grown to 
confluence in T-162 tissue culture flasks in Ham's F-12 culture medium supplemented with 
10% fetal bovine serum, genetidn (150 Jig/ml) and streptomydn/ penidllin (30]ig/ml/30 
pg/ml) at 37 °C in 7% CO2. Cdls were harvested by incubating wifli phosphate-buflfered 
saline (PBS) containii^ 30iil EDTA for 5-10 min at 37 ^C. Cdls were pdleted by 
contrifuging at 500 x g for 5min, the pelleted ceDs were homogenized (Polytron 
homogenizer) in 10 vols (w/v) of 50 mM Tris, 1 mM EDTA, (homogenisation buflfer, pH 
7.4 at 4 ""C). The homogenate was centrifoged at 45,000 x g for 20 min. The pellet was 
resuspended in 50 mM Tris buffer (pH 7.4 at 4 ^'C), aliquoted, frozen, and stored at -80 ""C 
for further use. 

Their membranes were thawed at room temperature and diluted in assay buffer (50 
mM Tris buffer at pH 4) at 37 °C for 30 min. The membranes were then filtered over 
polyethyieneimine-treated GF/B unifilter plates using a Packard Filtennate Harvester and 
washed with ice-cold 50 mM Tris-HCl, 1 mM EDTA buffer (3 x 3 sec Washes). 
Scintillation cocktail was added to the filter plates and bound radioligand determined by 
Kquid sdntillation spectrophotometry. 

For each experiment, total binding (in the absence of any test or reference 
compounds) and non-specific binding (10 jJiM phentolamine) were determined. For each 
sample tested, the concentration producing 50% inhibitation of binding (ICso) and Hill 
Slope (uh) was determined using iterative non-linear curve fittii^ techniques with 
Kaleidagraph (Synergy Software) or other appropriate softmre. If tiie radioligand Kd was 
known, flie inhibition dissociation constant (Kd of each Ugand was detemuned according 
to the method of Cheng and Prusoff (Cheng, Y-C and Prusoff, W JI., Biodtenu Pharmacol 
1973,22,3099-3108), 

Proceeding as in Example 21 compounds of Formula I were tested and found to be 
selective alpha- IB adrenoceptor antagonists. 



wo 02/18348 




PCT/EPOl/09749 



EXAMPLE 22 

Rat In Vivo^ Blood Pressure Assay: 

Normotensive rats (0.25 to 0.45 kg) axe fested for 18 hours and anesthetized with 
ether. The right femoral vein is isolated and cannukted with a fluid-filled polyeth^ene 
5 cannula e for bolus administration of test substances. The right femoral artery is isolated 
and cannukted wifh a fluid-filled polyethylene cannula connected to an external pressure 
transducer for monitoring mean arterial blood pressure (MAP), 

Foflowing cannulation, rats are pretreated (intravenous route) with an angiotensin 
receptor antagonist, a beta-adrenergic receptor antagonist and an aIpha-2 adrenergic 
10 receptor antagonist as described in Blue et al. (Br, /• Pharmacol (Proceedings Supplement) 
1997, 120, 107P). 

The rats are placed in restrainers and allowed to recover firom anesthesia. Following a 
30-minute period for stabilization, test compound or vehide are administered, £ v., and 
blood pressure is monitored continuously for at least 4 hours post-administration. 

15 Proceeding as in Example 22, compounds of Formula I were tested and found to be 

less potent than prazosin at producing blood pressure lowering effects. 

EXA2^LE23 
Radiant Heat Modd 

Generally, CCI rats are tested for thermal hyperalgesia at least 10 days post-op. The 
20 test apparatus consists of an elevated heated (80-82 **F) glass platform. Eight rats at a time, 
representing all testing groups, are confined individually in inverted plastic cages on the 
glass floor of the platform at least 15 minutes befi3re testii^ A radiant heat source place 
imdemeath the glass is aimed at the plantar hind paw of eadi rat. The application of heat is 
continued until the paw is withdrawn (withdrawal ktency) or the time elapsed is 20 
25 seconds. This trial is also applied to the sham operated leg. Two to four trials are conducted 
on each paw, alternately, with at least 5 minute interval between trials. The average of these 
values represents the withdrawal latency. 

Proceeding as in Example 23, compounds of Formuk I were tested and assayed for a 
significant effect in the radiant heat model assay. 
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EXAMPLE 24 

Blood withdrawal model in consdous rat 

Short-term maintenance of blood pressure during postural changes, such as on 
standing - when venous return to the heart is compromised by blood pooling in the lower 
extremities - is critically dependent on sympathetic vasoconstriction, mediated via alphal- 
adrenoceptors. Since clinical use of non-subtype sdectrve alphal-adrenoceptor antagonists 
is known to be associated with significant inddmce of postural hypo-tension, this model, 
in which venous pooling has been mimicked by blood withdrawal, has been used to assess 
the potential of alpha-1 adrenoceptor antagonists to cause this side efifect 

Male Sprague-Dawley Rats (360-540g) were anesthetized with metofane. An mguinal 
skin incision was made on the hind limb of the animal. Both left and right femoral arteries 
and left femoral vein were isolated and cannukted with PE-50 fluid-fiaied cannulae for 
measurement of blood pressure, withdrawal of blood and administration of compound, 
respectively. The incision site was closed using 9 mm auto-dips. Animals were then placed 
in BoUman cages with their tails secured with masking tape. 

Following recovery from anesthesia, a 1 hour stabilization period was allowed. Four 
ml of blood are then withdrawn into a heparinized syringe, and the efifect on blood pressvire 
and heart rate was noted. Five to seven minutes later the blood was returned to the rat 
After another 1 hour stabilization period, test compound or vehide was administered (Lv,). 
The blood withdrawal procedure was repeated 10 minutes after administration of vehide or 
test compound. Blood pressure and heart rate were monitored continuously throughout 
the experiment using a Gould polygraph (Modd MK2Q0A) and Buxco data acquisition 
computer system. Changes in blood pressure following blood withdrawal were compared 
before and after dosing with test compound. 

Proceeding as in Example 24 compounds of Formula I were tested for postural 
hypotension. 

While the present invention has been described with reference to the specific 
embodiments thereof, it should be understood by those skilled in the art that various 
changes may be made and equivalents maybe substituted without departing from the true 
spirit and scope of the invention. In addition, many modifications may be made to adapt a 
particular situation, material, composition of matter, process, process step or steps, to the 
objective spirit and scope of the present invention. All such modifications are intended to 
be within the scope of the daims appended hereto. 
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1. A compound comprising the general formula I: 
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R'O 



R"0 




wherein: 

is hydrogen or (Ci^)-a]k)d; 

is (Ci^)-a[kyi, unsubstituted heterocydyl or heteroarjd or arjd, or heterocydyi 
or heteroaryi or aryi substituted with (Ci-6)-alkyl, alkoxy, halogen or cyano; 

R' and R" are each independently from each other (Ci^)-alkyi 

A is hydrogen, -(CH2)o-iR^ , -C(0)R^ -SOaR', -C(0)OR^ -C(0)NR^^ 

-S02NR^^ -C(NR^)R' or -C(NR^)NR^^ 

R^ is independently in each occurrence tinsubstituted (Ci^)-alkyl or (Ci_6)-alkyi 

substituted with halogen, amino, alkylamino, hydroxy, alkoxy, acyloxy, 
aminocarbonyl> alkoxycarbonylamino, nitro> or cyano; or 
aryi; ar)dalkyi, heteroarjd, heteroarylalkyi, cydoalkyi, cydoaDcyialkyi, 
heterocydyl or heterocyd^dalkjd; 

R^ and R^ are each independently from each other hydrogen, or R^ and R^ taken together 
with the carbons to which they are attached form a 5- to 7- membered ring , 
optionally incorporating one or two ring heteroatoms chosen from N, S, or O; 

R^ is hydrogen, lower alkyi or cyano; and 

n is an integer from 0 to 2 indusive and m is an integer from 0 to 3 iadusive, 

wherein m+n is equal or larger than 2; 



or prodrugs, individual isomers, racemic or non-racemic mixtures of isomers, or 
pharmaceutically acceptable salts or solvates thereof 



wo 02/18348 PCT/£P01/09749 

55 

2. The compound of daim 1, \\^erem 

is hydrogen or (Ci^)-alkyi; 

' is (Ci^)-alkyl, unsubstituted heterocydyi or heteroaryi or axyi, or heteroqrdyi 
or heteroaryi or aryl substituted witi (Ci^)-alkyl, alkoxy, halogen or cyano; 

R' and R" are each independendy from each other (Ci-6)-aIfc3^ 

A is hydrogen, -(CH2)o.iR^ , -C(0)R^ ^S02R^ -C(0)OR^ -C(0)NR^R^ 

-S02NR^R^ or -C(NR^)NRV; 

R' is independently in each occurrence unsubstituted (Ci^)-alkyl or (Ci^)-alkyl 

substituted with halogen, amino, allqdamino, hydroxy, alkoxy, aqdoxy, 
aminocarbon)d, aIkoxycarbon)damino, nitro, or cyano; or 
aryl; arylalkyl, heteroaryi, heteroaryialkyi, cydoalkyi, cydoaDqdalkyi, 
heterocydyi or heterocydylalkji; 

R^ and R^ are each independently from each other hydrogen, or R^ and R^ taken together 
with the carbons to which they are attadied form a 5- to 7- menibered ring , 
optionally incorporating one or two ring heteroatoms diosen from N, S, or O; 

R^ is hydrogen, lower alkyl or cyano; and 

n is an integer from 0 to 2 indusive and m is an integer from 0 to 3 indusive, 

vdierein m+n is equal or lai^er than 2; 

or prodrugs, individual isomers, racemic or non-racemic mixtures of isomers, or 
pharmaceutically acceptable salts or solvates thereof 

3. The compound of daim 1, wherein R^ is unsubstituted aryl or aryl substituted with 
(Ci^)-alkyi, alkoxy, halogen or cyano. 

4. The compound of daim 1, wherein R^ is (Ci-6)-alkyL 

5. The compound of daim 1, wherein R^ is methyl and R^ is unsubstituted phenyl or 
phenyl substituted with (Ci^)-alkyl, alkoxy, halogen or cyano. 

6. The compound of daim 5, wherein A is -C(0)R^. 

7. The compound of daim 6, wherein R^ is unsubstituted aryl, heteroarjd, aryialkyi, 
heteroaryialkyi, or heterocydyi, or aryl, heteroaryi, arylalkyl, heteroaryialkyi or heterocydyi 
substituted with (Ci^)-alkyl, halogen, amino, alkylamino, hydroxy, alkoxy, acyloxy, 
aminocarbonyl, alkoxycarbonylamino, nitro, or cyano, or with two adjacent substituents 
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which taken together with the caifaons to yAndx ihey are attached fonn a 5-to 6-meinbered 
ring structure incorporating one or two heteroatoms chosen from N or O. 

8. The compound of claim 7, \duch compound is selected from the ^oup consisting 

of 

[ (4-amino-6,7-dimethoxy-qiiinazolin-2-^)-meth5d-amino]-methyI}-4-p 
piperidin- l-yi)- l-(tetrahydro-furan-2--yi)-methanon^ 
l-(4-{[(4-aniino-6,7-dimethoxy-qxiiiiazoIin-2-yl)-methyi-ainm 
piperidin- l-yi)-l-pyrrolidin-2-yi-methanone; or 
I-(4-{[(4-amino-6,7-dimethoxy-quinazolin-2-yi)-methyi-anm 
piperidin- 1-yl)- 1-phenyl-methanone, 

9. The compound of daim 6, wherein is (Ci^)-allcyi or cydoalkyl, or (Ci^)-alkyi 
or cycloalkyl substituted widi halogen, amino, allqdamino, hydroxy, alkoxy, aqdoxy, 
aminocarbonyi, alkoxycarbonylamino, nitro, or cyano. 

10. The compound of daim 9, wherem is unsubstituted (Q-6)-a]kyi or (Ci^)-alkyl 
substituted with fluoro, hydroxy or alkoxy. 

1 !• The compound of daim 9, which compound is sdected from the group consisting 

of 

l-(4-{[(4-amino-6,7-dimethox7-qiiina2oIin-2-yl)-methyi-amino]-methyl} 
piperidin- 1 -yl) - 1 -cydopropyi-methanone; 

l-(4-{[(4-amino-6,7-dimethoxy-quinazolin-2-yl)-methyi-amino]-methyi}^ 
piperidin-l-yi)-4,4,4-trifluoro-butan-l-on^ 

(S)-l-(4-{[(4-amino-6,7-dimethoxy-quinazo]in-2-yl)-meth^-an3ino]-meth 
piperidin-l-yl)-3-hydroxy-butan-l-one; 

(R)-l-(4-{[(4-aniino-6,7-dimethoxy-quina2olin-2-yl)-meth^-ainino]-^ 
piperidin-l-^)-3-hydroxy-butan-l-one; 

N^-(l-cydopropanesulfonyl-4-phen^-piperidin-4-ylmethyi)-6,7-dimethoxy-N2-me^ 
quina2oUne-2,4-diamine; 

l-(4-{[(4-amino-6,7-dimethoxy-quina2olm-2-yi)-methyl-amino]-methyl}^^^ 
piperidin-l-)i)-butan-l-one; or 

1- [4- { [ (4-aniino-6,7-dimethoxy-quina2olin-2-yi)-methyl-aininol-methyi}-4- (4-fluoro- 
phenyl)-piperidin-l-yi] -butan-l-one. 

12. The compound of daim 5, wherein A is -S02R^. 



13. The compound of daim 12, wherein R^ is unsubstituted aryl, heteroaryl, aryialkyl, 
heteroarylalkyi or heterocydyi; or aryl, heteroaryi, aryialkyi, heteroaryialkyl or heterocydyl 
substituted with (Ci^)-alkyi, halogen, amino, alkylamino, hydroxy, alkoxy, acyloxy. 
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aixiinocafbonyl, alkox7caxbon}dainino, nitro, or q^o, or with tv^o adjacent substituents 
which taken together with therarbons to which they are attached form a 5-to 6-maibered 
ring structure incorporating one or two heteroatoms chosen from N or O. 

14. The compound of daim 12, wherein is unsubstituted (Ci^)-a]kyl or cydoalkyi; 
or (Ci^)-alkyi or cydoalkyi substituted widi halogen, amino, alkyiamino, hydroxy, alkoxy, 
acyloxy, aminocarbonyl, alkoxycarbonyiamino, nitro, or cyano. 

15. The compound of daim 14, \dierein is (Ci-6)-alkj4 or (Ci-6)-aIkjd substituted 
with fluoro, hydroxy, or alkoxy. 

16. The compound of daim 15, which compound is 
6,7-d^methoxy-J^^methyi-N-[4-phenyi-l-(propane-2-suIfonyl)-piperid^ 
quina2oline-2,4-diamine- 

17. The compound of daim 5, wherein A is -(CH2)o.^R^ 

18. The compound of daim 17, which compound is 

[ 1- (2,3-dihydro-benzo [ 1,4] dioxin-6-yimethyi)-4-phenyi-piperidin-4-y^^ 
dimethoxy-N^-methyi-quinazoIine-2,4-dianmie. 

19. The compound of daim 5, wherein A is -C(0)NR^^ 

20. The compound of daim 19, which compound is 

4-{ [(4-amino-6,7--dimethoxy-quinazolin-2-yi)-methyi-amino] -methyI}-4-phenyi- 
piperidine-l-carboxjdic add pyridin-3-yiamide. 

21. The compound of daim 5, wherein A is -SQzNR^^ 

22. The compound of daim 21, which compound is 

4-{ [(4-amino-6,7--dimethoxy-quinazolin-2-yi)-methyi-amino] -methyl}-4-phenyi- 
piperidine-l-sulfonic add dimethylamide. 

23. The compound of daim 5, wherein A is -C(NR^)R^ or -C(NR^)NR^rI 

24- The compoimd of daim 23, which compound is sdected from the group 
consisting of 

N^-[l-(2-cydopropyl-l-imino-eth^)-4-phenyl-piperidin-4-yimeth^]-6,7-d^ 
methyl-quinazoIine-'2,4-diamine; or 

4-{ [(4-amino-6,7-dimethoxy-quinazolin-2-yl)-methyl-aniino] -methyl}-N-methyl-4- 
phenyl-piperidine-l-carboxamidine. 
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25. A pliannaceutical composition comprising a therapeutically effective amount of a 
compound of formula I as claimed in any one of daims 1 to 24 or a prodrug, an individual 
isomer, a racemic or non*racemic mixture of isomers or a pharmaceutically acceptable salt 
or solvate thereof, in admixture with one or. more pharmaceutically acceptable non-toxic 

5 carriers. 

26. The pharmaceutical composition of daim 25 for the control or prevention of a 
disease state that is alleviated by treatment with an alpha-1 adrenoceptor antagonist 

27. A compound of formula I as daimed in any one of daims 1 to 24 or a prodn^, an 
individual isomer, a racemic or non-racemic mixture of isomers or a pharmaceutically 

10 acceptable salt or solvate thereof for use in the control or prevention of diseases. 

28. The use of a compoimd of formula I as daimed in any one of daims 1 to 24 or a 
prodn^ an individual isomer, a racemic or non-racemic mixture of isomers or a 
pharmaceutically acceptable salt or solvate thereof for the manu&cture of medicaments for 
the control or prevention of a disease state that is alleviated by treatment with an 

15 alpha-IB adrenoceptor antagonist 

29. The use of a compound of formula I as daimed in any one of daims 1 to 24 or a 
prodrug, an individual isomer, a racemic or non-racemic mixture of isomers or a 
pharmaceutically acceptable salt or solvate thereof for the manufecture of medicaments for 
the control or prevention of disorders of the urinary tract, sexual dysfunction, pain, or 

20 disorders of the central nervous system. 

30. A process for preparing a compound as claimed in any one of daims 1 to 24 
vftddi comprises reacting a compound having the formula 



R'O 



n 



v^erdn L is a leaving group, 
25 -with a compound of general formula 



/A 



m 



to provide a compound of tiie general formula 
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NH2 

wherein R', R", R\ R^ , m, n and A are as defined in daim 1, 

31. A process for preparing a compound as claimed in any one of daims 1 to 24 
wiiich comprises reacting a compound having the formula 




with a compound of the general formula A-L, wherein L is a leaving group, 
to provide a compoimd of general formula 




I 



wherein R', R", R\ R^ m, n and A are as defined in daim 1. 
32, The invention as hereinbefore described. 



(12) INTERNATIi 



APPLICATION PUBUSHCD UNDER THE PAl 



• COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) Internationa! Publication Date 
7 March 2002 (07.03.2002) 




(10) International Publication Number 

PCT WO 02/018348 A3 



(51) International Patent Classification^: C07D 401/12, 
A61K 31/517, A61P.25/00, C07D 401/14, 405/14 

(21) International Application Numben PCT/EP01A)9749 

(22) International Filing Date: 23 August 2001 (23.08.2001) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
60/229,503 



3 1 August 2000 (3 1 .08.2000) US 



(71) Applicant: F. HOFFMAN-LA ROCHE AG [CH/CH]; 
124 Grenzacherstrasse, CH-4070 Basel (CH). 

(72) Inventors: BECKER, Cyrus, Kephra; 121 Laurel 
Ave., Menlo Paric, CA 94QZ^ (US). MELVILLE, Chris, 
Richard; 2230 Hanover SUeel, Palo Alto, OA 94306 (US). 
PFISTER, Juerg, Roland; 1500 Oak Avenue, Los Altos, 
CA 94024 (US). ZHANG, Xiaoming; 2290 Cervantes 
Way, Campbell, CA 95008 (US). 

(74) Agent: WAECHTER, Dieter; 124 Grenzacherslrasse, 
CH-4070 Basle (CH). 



(81) Designated States (national): AE. AG, AL, AM, AT, AU, 
AZ. BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, H, GB, GD, GE. GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KR KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA. MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ. PH, PL, FT, RO, RU, SO, SE, SG, SI, 
SK, SL, TJ, TM, TR. TT, TZ, UA, UG, UZ, VN, YU. ZA, 
ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD. SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU. TJ. TM), European 
patent (AT, BE, CH, CY, DE. DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC NL, PT, SE, TR), OAPI patent (BF, BJ. CF, 
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, 
TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

(88) Date of publication of the international search report: 

11 July 2002 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations** appearing at the begin- 
ning of each regular issue of the PCT Gazette 



(54) Title: QUINAZOLINE DERIVATIVES AS ALPHA- 1 ADRENERGIC ANTAGONISTS 



(57) Abstract: This invention relates to com- 
pounds which are generally alpha- IB adrenergic 
00 (r) — N receptor antagonists and which are represented 

^ i I general formula (1) wherein R', R^ m, n, and 

A are as defined in the specification, or prodrugs, 
^ |j individual isomers, racemic or non-racemic 

O Jil JL Ni mixtures of isomers, or pharmaceutically 

^ R"0^^^^^*^^^^^^'^>^ acceptable salts or solvates thereof. The invention 

S T ( I ) further relates to pharmaceutical compositions 

fciu containing such compounds, the use of such 

\^ ^ compounds in the control and prevention of 

^ diseases, such as disorders of the urinary tract, 

^ sexual dysfunction, pain, or disorders of the central nervous system, and methods of preparation thereof. 



^NATIONAL SEARCH REPORT 



Inten jnal ApplicaUon No 

PCT/EP 01/09749 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C07D401/12 A61K31/517 A61P25/00 C07D401/14 C07D405/14 



According to International Patent Classificaiion (IPC) or to both nationai ctessiflcaUon and IPC 



a FIELDS SEARCHED 



Minimum documentation searched (dassificalion system followed t>y classification symt>ols) 

IPC 7 C070 A61K A61P 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data t>ase consulted during the international search (nan» of data t>ase and. where pradicaL search terns used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" Citation of document with indication, where appropriate, of the relevant |>assages 



Relevant to dalm No. 



wo 97 23462 A (PFIZER) 
3 July 1997 (1997-07-03) 
cited In the application 
claims 



1,25 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



* Spedai categories of dted documents : 

'A' document defining the general state of the art which is not 
considefed to be of particular relevance 

'E' earlier document but published on or after the international 

tiling date 

'L' document which may thmw doubts on priofity clafm(s) or 
which is cited to estabQsh the publication date of another 
citation or other special reason (as specified) 

*0' document referring to an oral disclosure, use. exhibition or 
other means 

*P* document published prior to the international filing date but 
later than the priorily date claimed 



laterdocument published after the international filing date 
or priority date and not in conflict with the application but 
dted to understand the prindple or theory underlying the 
invention 

*X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
Involve an inventive step when ttie document is taken alone 

•Y" document of particular relevanoe; the daimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person sidled 
in the art 

*&' document member of the same patent ramify 



Date of the adual completion of the international search 



25 April 2002 



Date of mailing of the international search report 



06/05/2002 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280HVRiiswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Francois, J 



Form PCT/ISA/210 (second shaet) (July 1992) 



'RNATIONAL SEARCH REPOm* 

InfonnaUon on patent famify members 




Inter, onaf Application Ho 

PCT/EP 01/09749 



Patent document 
dted in search report 


PublicaUon 
date 


Patent tamily 
member(s) 


Publication 
date 


WO 9723462 


A 


03-07-1997 


AP 


715 


A 


1 0 1 QQQ 






AT 


194598 


T 


■ ID— u/— ^uuu 






AU 


708979 


82 








AU 


1371997 


A 


1 7— n7_1QQ7 

i/~u/— lyy/ 






BG 


102559 


A 








BR 


9612263 


A 


io-u/— lyyy 






CZ 


9801976 


A3 


i/-u^-iyyy 






OE 


69609353 


01 


17 AO OnrtA 

1/— Uo— ^UuU 






DE 


69609353 


T2 


A7 1 o OAnn 






DK 


877734 


T3 


OA 1 1 of\f\r\ 
^U-i 1-2000 






UO 


9723462 


Al 


03-07-1997 






EP 


0877734 


Al 


10-11-1998 






ES 


2151192 


T3 


lo-lZ-2000 






GR 


3034225 


T3 


on 1 O OAAA 

Zy-1 2-2000 






HR 


960616 


Al 


OA A^ 1 ne\fi 

jO-Oo-1998 






HU 


9903560 


A2 


OO AC OAA/\ 

28-05-2000 






JP 


3070958 


B2 


31-07-2000 






JP 


11501668 


T 


09-02-1999 






NO 


982913 


A 


30-07-1998 






NZ 


325248 


A 


29-09-1999 






PL 


327610 


Al 


21-12-1998 






PT 


877734 


T 


29-12-2000 






SK 


81698 


A3 


10-04-2000 






TR 


9801195 


T2 


21-10-1998 






US 


6103738 


A 


15-08-2000 






ZA 


9610784 


A 


22-06-1998 



Form PCTASA/210 (patent family annex) (July 1992) 



